

















TEEL sengthens the pu. 
of PRODUCTION for VICTOR 


The pipe lines of the Oil and Gas Indus- 
tries are the arteries that carry vital fuels 
—fighting power—to our warships, air- 
planes, and tanks—that supply much 
needed power and heat to the industries 
building our fighting weapons. 


Steel pipe lines speed crude from well to 
refinery—oil and gasoline to army camps, 
naval bases and air fields—gas to arms 
factories. And in all other steps in the 
production of these fuels, Steel also plays 
a vital part. 


Our armed forces must have fuel—and 
the Oil and Gas and Steel Industries will 


see that it is delivered in quantities as 
great as the needs demand. 


Republic—the world’s largest maker of 
electric weld line pipe, casing and tubing 
—is producing steel in unprecedented 
tonnages and is gearing up its capacity 
still more to see that its job of Production 
for Victory is well done. 


REPUBLIC STEEL CORPORATION 
General Offices: Cleveland, Ohio 


Howard Supply Company e Republic Sooty Compeny 
Los Angeles, California Houston, Texas 
Berger Manufacturing Division * Culvert Division 
Niles Steel Products Division © Steel and Tubes Division 
Union Drawn Steel Division *¢ Truscon Steel Company 


There’s nothing mys- 
terious about the out- 
standing quality of 
Republic Electric 
Weld Tubular Prod- 
ucts. It’s all told in 
the fully illustrated 
44-page book, *‘The 
Pipe of Progress.”’ 
Get a copy for your 
files, now. 


REPUBLIC ClectricCVeld ¢ 


LINE PIPE...NORMALIZED CASING AND TUBING 





WHAT A FIVE-SPEED, EVEN-RATIO 
TRANSMISSION MEANS TO Y< 


WHEN OPERATING A DRILLING RIG OR SERVICING i 


EVEN-RATIO GEAR CHANGES 
=f SAVE TIME 


You can save valuable time coming out of the hole 
with drill pipe, tubing or casing, when your rig is 
equipped with a ‘‘Cardwell’ five-speed, even-ratio 
transmission. The even-ratio gear changes permit 
quicker step-up to a faster gear as the load teal. 
It is possible to shift into second and third while 
the ordinary four-speed, truck-type transmission is 
“lugging” in low. 


RESULTS — faster operation with less fuel 
and fewer ‘“‘burned-up” engines. 


When running the drill pipe or tubing back into 
the hole, a single lever shift into low enables the 
load to be quickly picked up off the slips for lower- 
’ ing in. Another quick,single lever shift from low to 
‘ DP Rigg -up’’ the empty block after § setting 
the 


RESULT — more time saved. 







































EVEN STEPS REDUCE PULLING TIME 





SMALL ENGINE GIVES THE SAME 
SPEED AS A LARGER ENGINE 


A 250 HP engine equipped with a “Cardwell” 

five-speed, even-ratio transmission will give the 

same operating speed as a 300 HP engine equipped 

with the usual transmission arrangement. 
RESULTS — the smaller engine saves on 
first cost, maintenance expense and trans- 
portation costs. 








YOUR OPERATING SPEED IS AUTOMATICALLY 20% FASTER 
THE VALUE OF A CONSTANT GEAR 


=f __mesH TRANSMISSION 


How much has transmission breakage cost you 
during the past two years? A major oil company 
operating in West Texas reports no repairs or 
trouble of any kind with the “‘Cardwell” five-speed, 
even-ratio transmission mounted on their 
“Cardwell” spudder rig, after two years con- 
stant operation. 


This transmission is designed so that all gears are 
in constant mesh and are selected by sliding gear 
tooth collars, eliminating the partial gear tooth 
engagement that causes so many breakdowns. Stub 
tooth spur gears are used to give heavy load- 
carrying and shock-resisting capacities. 
RESULTS — the hazard of a lost string of 
tools, stuck drill pipe or a fishing job due 
to transmission breakage is greatly reduced. 
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*IICTORY PRODUCTION 


The rugged character of \*/ and W/VALvES that you found to be a factor in the 


battle against high production costs now fights for you on the war front. 


We are putting all we’ve got into the job and believe that a sincere all-out effort 


is the sure way to bring closer the day of Victory. 





So it has become even more important that Reading-Pratt & Cady developed valves that will stand 
the drive of a 7-day production with minimum maintenance —and designed these valves with re- 
newable features so that they can be continued in service at peak efficiency with the use of only 


minimum quantities of scarce and essential metals. Renew your valves. 


Reading Cast Steel Valves & Fittings, Pratt & Cady Brass & Iron Valves, D’Este Valve & Engineering Specialties 
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The Course of Qit 








by K. C. SCLATER 


ARE WE PREPARED? 


With the fall of Singapore, the war has taken an 
ominous turn, a turn that is likely to have far-reaching 
effects on the oil industry of the United States. It may 
be the prelude to the entire loss of the rich oil fields, 
refineries, and oil facilities of the Netherlands East 
Indies. It brings closer the possibility of the fall of 
Burma and the loss of the oil industry and facilities of 
that country ‘for the duration.” 


What the grand strategy of the Axis Powers will be 
in the next few months, no one can say, but it is quite 
possible that a drive will be made toward the oil fields 
of the Caucasus, Iraq, and Iran. Should this grand ma- 
neuver meet with success, the Allies, shut off from these 
valuable sources of oil, must eventually look to this 
hemisphere for its total supplies of petroleum and vital 
petroleum products. Just what such a turn of events 
would mean to the oil industry of this hemisphere and 
especially to that of the United States is a dire contem- 
plation. In all probability the entire facilities of every 
branch of the petroleum industry of this country would 
be taxed to the utmost to meet the ultimate demands 
of a world-wide war. 


Is the industry prepared for such a contingency? If 
the industry is not, now is the time to do something 
about it. 


So vital is petroleum in modern warfare that it would 
be a disaster if we reached the point that the industry 
lacked the oil reserves and complete facilities to fill all 
requirements, which include keeping all the Allied Na- 
tions at war supplied with ample petroleum needs. 


The bogey of potential production must not be al- 
lowed to obscure our thinking. The industry must also 
rid itself of the overproduction complex. Our vaunted 
ability to maintain normal production must be forgot- 
ten. We will have to look further ahead than a few 
months. We must look ahead several years and try to 
visualize what may happen over that period and act 
now if we are to be adequately prepared for whatever 
may come. Sound conservation practices should be re- 
tained and fostered so that ultimate oil reserves will not 
be impaired. Before the war is over desperate expedients 
may have to be resorted to if it becomes imperative to 
step-up production. Such expedients will not be neces- 
sary if we begin now to prosecute a prudent but vigor- 
ous drilling program to discover new reserves. 

Transportation problems alone are staggering, to say 
nothing of the facilities needed for supplying sufficient 
quantities of high-grade lubricants, high-octane avia- 
tion gasoline, toluene, and the raw materials necessary 
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for the manufacture of synthetic rubber. Already vital 
domestic and world supply lines are being cut, necessi- 
tating drastic changes in and stressing the need for 
more and better transportation facilities. 

As for crude production, the industry may be com- 
pelled to augment its operations before many months 
pass. It is well now to be aware of this exigency and 
recognize that an augmented demand is highly prob- 
able. Should that materialize, a sudden revision upward 
of our present concepts of ample reserves would be nec- 
essary. Instead of a provincial outlook, we must take a 
worldwide view of the situation and be prepared to 
make many sacrifices. 

In the face of this stark prospect it is hard to condone 
the slowing-up of field operations, such as has devel- 
oped in the drilling branch of the industry since the 
issuance of Order M-68. The sweeping 40-acre restric- 
tion set the industry back on its heels. It brought home 
the grim reality of the war to many operators. To this 
restriction is attributed in large part the almost com- 
plete cessation of drilling operations throughout the 
country. 

One must realize that the demands on this govern- 
ment for armament are tremendous. Washington au- 
thorities are no doubt trying to utilize the raw mate- 
rials of the country to the best advantage. Theirs is a 
tremendous task, one fraught with the very gravest prob- 
lems. War needs change overnight and may account 
for the fact that up to now, there has been a disposi- 
tion to sidetrack the producing branch of the industry 
so far as essential steel requirements are concerned. The 
wisdom of this procedure is not yet apparent. As a 
matter of cold fact, it may be disastrous. Now is the 
time, if ever, to exert every effort to increase the na- 
tion’s oil reserves in preparation for any unforeseen 
contingent demand for petroleum that may appear. 

The purpose here is not to sound an alarm but rather 
to point out the grave situation the oil industry may be 
called upon to face by the changing fortunes of war, 
and the dire need for the industry to realize it and to 
prepare if need be. 

This is no time for factional bickerings and criticism 
arising from self interest, it is time for unity and action. 
Sacrifices must be made and will be made, but awaken 
we must to the need for development operations to be 
stepped-up without further delay. A united effort is 
necessary. It would be nothing short of criminal to 
take a short-range view of the main job facing us and 
so retard in any way the vigorous prosecution of a pro- 
gram that will insure ample petroleum supplies and 
facilities to meet any war emergency. 
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SUPER-HEAVY DUTY 
TYPE 





SINGLE GROOVED 
FULL ROLLER 
TYPE 


A FAMOUS AMERICAN FAMILY! 


FULL ROLLER 
TYPE 


RADIAL TYPE \ 
WITH GROOVED 
INNER RACE 


A COMPLETE LINE FOR EVERY HEAVY-DUTY ROLLER BEARING NEED 








The success of AMERICAN Roller Bearings in heavy- 
duty applications results from the uncompromising 
policy of relating engineering design to requirements 
of service. The type, the style, the size... all these, and 
other engineering considerations, vitally affect the per- 
formance of roller bearings under the terrific strains and 
impacts of today’s 24-hour-a-day operation. To select just 
the right bearing for the right purpose is as important 
as the selection of the right manufacturer. When you 
specify AMERICANS you accomplish both objectives! 


AMERICA 


AMERICAN engineers will advise you well; in the 
complete AMERICAN line are heavy-duty bearings 
exactly suited to your needs. Send your blueprints for 
analysis and recommendations. 


AMERICAN ROLLER BEARING CO. 
PITTSBURGH, PENNSYLVANIA 


Pacific Coast Office: 





1718 S. Flower Street, Los Angeles, California 


FIEAVY 


DUTY ROLLER BEARINGS 
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Increased California Reserves Indicated 


An increase in California’s underground oil reserves dur- 
ing the last year is indicated by recently released statistics. 
During the year 939 producing wells were drilled, whereas 
279 old wells were abandoned. The new wells tested for a 
daily production of 649,062 bbl. Average daily production 
in 1941 was only 630,856 bbl. At the close of the year the 
state had 16,693 producing wells compared with 15,069 
wells the year previously. The greater increase in number of 
producing wells than in newly completed wells, considering 
abandonments, indicates that approximately 974 old wells 
that had been taken off production a year ago were placed 
back on production during the year. 


East Texas Salt Water Intrusion Increases 


The Texas Railroad Commission, in its annual well status 
report, reveals that production of salt water by East Texas 
wells more than doubled from November, 1940, to December, 
1941. At the end of that period production of salt water 
was exceeding the oil allowable in the East Texas field by 
about 50,000 bbl. per day, and a substantial reduction in 
bottom-hole pressure and loss of oil reserves were feared. 


The report showed a daily average salt water withdrawal 
during December of 439,106 bbl., compared with 387,653 
bbl. last April, and 205,492 bbl. in November, 1940. The 
number of wells producing salt water also had increased 
substantially, from 4787 in November, 1940, to’ 5659 in 
December, 1941. 

The report included all pumping wells, air- and gas-lift 
wells, and flowing wells making salt water. Flowing wells 
not making salt water were excluded. Since 1940 the number 
of flowing wells producing salt water has increased from 
759 to 1118; pumping wells from 3682 to 4017, and air- 
and gas-lift wells from 458 to 524. 


Germany's Mineral Supply Situation 


The position of Germany with regard to production and 
supply of mineral raw materials vital to war purposes, is 
reviewed by the Foreign Minerals Division of the U. S. 
Bureau of Mines in a report submitted to Secretary of the 
Interior Harold L. Ickes. 

The section on petroleum, prepared by A. R. Redfield, 
economic analyst, U. S. Bureau of Mines, follows: 


“Petroleum. The area now controlled or dominated by 
Germany consumed approximately 221,000,000 bbl. of petro- 
leum products in 1938, and produced about 78,000,000 
bbl. (chiefly in Rumania) or 35 percent of its requirements 
in that year. Germany has adopted extreme measures to meet 
the shortage resulting from the British blockade. As early as 
1938 she was producing 14,000,000 bbl. of synthetic petro- 
leum products from coal, of which Germany has very large 
reserves. Her collapse due to failure of oil supplies thus can- 
not be forecast with assurance at this time. 


‘Western and central Europe has always been primarily a 
coal-burning area; fuel oil has been consumed chiefly by the 
merchant marine, the national navies, and the petroleum 
industry. The British blockade has virtually swept the mer- 
chant marine of continental Europe from the high seas. 
Naval requirements under present conditions are relatively 
small. Likewise consumption of fuel oil in the oil fields and 
in the refineries has always been relatively low. Civilian 
consumption of gasoline has been cut to the bone. However, 
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Highlights IN OILDoM 


the most serious industrial problem probably is the supply 
of lubricating oils. But Germany has pioneered in reclaiming 
and re-using lubricating oils, and to some extent animal and 
vegetable oils have been used to replace mineral lubricants. 

“In addition Germany probably built up substantial stocks 
prior to the outbreak of war. The 221,000,000 bbl. of indi- 
cated petroleum consumption in the European and Mediter- 
ranean area now controlled by Germany undoubtedly include 
considerable accumulation of stocks, particularly in Germany, 
where the indicated German demand for mineral oils rose 
rapidly from 24,000,000 bbl. in 1933 to 53,000,000 bbl. in 
1938. In the recent pre-war years nearly every European 
country was requiring the importing and refining companies 
to maintain from three to six months’ supply of mineral oils 
on hand at all times. The rapid conquest of France, Belgium, 
the Netherlands, and Scandinavia placed in German hands 
an unknown but considerable amount of refined oils which 
had been accumulated under the self-sufficiency programs of 
these countries. 

“Taking everything into consideration the German petro- 
leum problem appears to be largely one of rationing and 
administration. With 78,000,000 bbl. or more of petroleum 
and petroleum substitutes at its disposal, and military needs 
and essential industrial needs given preference, Germany 
appears to be in no immediate danger of the failure of her 
military machine for lack of gasoline and lubricants. 

“The occupation of the Near Eastern oil fields by Ger- 
many, which is still a possibility, would add to her current 
supply a potential production of 192,000,000 bbl. annually, 
or more than sufficient for all civilian and military needs. 
But the lack of facilities to transport this oil overland to 
Germany might deprive her of any real advantage of such 
occupation for some years. Any destruction wrought by the 
retiring troops, if they were forced to retreat, should be a 
further handicap to Germany in the exploitation of these 
oil fields even though permanent destruction of this oil 
supply cannot be accomplished.” 


Special Oil Industry Committee Reports 


The special subcommittee of the National Petroleum War 
Council, headed by William R. Boyd, Jr., president of the 
American Petroleum Institute, has made its report to Petro- 
leum Coérdinator Harold L. Ickes on ways of increasing 
exploration and halting stripper well abandonment. The 
committee submitted seven conclusions drawn from its study: 

(1) That additions to the known oil reserve have shown 
a declining trend for three or four years. 

(2) That new reserves are needed in order to meet indi- 
cated consumptive demand without waste. 

(3) That there is an indicated trend in increased aban- 
donment of small wells. 

(4) That an increased number of wells must be drilled 
in order to discover the same amount of oil as formerly. 

(5) That premiums granted discovery wells in the form 
of increased allowables are an incentive to exploration. 

(6) That adequate prices for crude oil, which give con- 
sideration to overall costs, are essential to exploration incen- 
tive and to extend the economic life of small wells. 

(7) That retention of present statutory percentage deple- 
tion allowance is essential to the above objectives. 
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un Wer 


1 GLASS AFFORDED EVERY PROTECTION. Frame 
completely contains the glass so that no part is 


exposed. Weight of frame entirely supported by 
liquid chamber gland . . . not by glass. 





2 UNIFORM GASKET PRESSURE ASSURED by accu- 
rate finishing of the retaining surfaces to very close 
tolerances. 


3 EQUAL RESILIENCE ON BOTH SIDES OF GLASS due 
to interchangeable gaskets which also eliminate 
possibility of improper reassembly in field. 


4 Spacing band centers glass and prevents contact 
with metal. 


4 PERFECT GASKET JOINTS WITH MINIMUM BOLT 7 
TENSION because misalignment of parts is im- 
possible, which also eliminates frequent cause of 


glass breakage. _ 


6 DISTORTION PREVENTED by reinforcing beam and 
scientific distribution of metal in frame. (Distortion 
causes excessive strains in glass and results in 


breakage.) J 











7 GASKET BLOW-OUTS PREVENTED by full metal 
backing of entire surface and periphery of both 
gaskets. 


8 RIGIDITY AND PERFECT ALIGNMENT are assured 7 
by machining liquid chamber from a solid block 
of temperature resisting steel heat treated to pre- 
vent warping. 
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9 PYREX GLASS is used exclusively because of its 
greater strength and resistance to thermal shock 
and erosion. Exhaustive comparative tests have 
proven conclusively that Pyrex glass is the highest 
grade obtainable for the service. 
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lengths required and for various 
liquids; they conform with 
A.P.1.-A.S.M.E. requirements 
and are recommended for pres- 
sures up to 3000 lb. p.s.i. at 
100° F, and 1000 lb. at 1000° 
F. Write for Catalog 34-A for 
complete information. 
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MAJOR Refining ACTIVITIES 








Western Division, 64.4 Percent 





A". 100-octane aviation gasoline produced by the Stand- 
ard Oil Company of New Jersey and Magnolia Petro- 
leum Company has been contracted for by the Defense 
Supplies Corporation. In addition to contracting for the gaso- 
line, the corporation will advance $18,900,000 of the 
$65,000,000 necessary for the cost of expanding present 
production facilities of the two companies. Jesse Jones, 
federal loan administrator, announced the deal and said the 
corporation had contracted to buy 1300 bbl. of 100-octane 
gasoline per day from the Cities Service Company. As part 
of the expansion program, Standard of New Jersey will 
increase production from 16,000 to 37,000 bbl. per day, 
whereas Magnolia will increase from 3,000 to 12,000 bbl. 
Standard Oil will spend approximately $50,000,000 for 
new equipment to expand its plants of which $14,400,000 
will be advanced by the Defense Supplies Corporation, and 
will be repaid in gasoline at 13 cents per gal. for the first 
year and 12 cents the second year. The corporation will 
advance $4,500,000 of the $15,000,000 needed for Mag- 
nolia’s additional plant and will be repaid in gasoline at 13 
cents per gal. 

According to Jones, the contracts will increase the daily 
output of 100-octane aviation gasoline to 71,300 bbl. and 
other contracts being negotiated will increase this figure to 
150,000 bbl., he said. 

The entire output of 100-octane aviation gasoline of The 
Texas Company also has been purchased by the government, 
which has arranged for the company to more than double 
its production. The Texas Company refineries at Port 
Arthur, Texas, Los Angeles, California, and Lockport, IIli- 
nois, produce 4050 bbl. of aviation fuel per day. The gov- 
ernment contract calls for this production to be increased 
to 9510 bbl. per day. New facilities to be added to the plant 
will cost about $11,500,000 of which the government will 
loan $8,500,000 to be repaid in gasoline on a basis of 131, 
cents per gal. 
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Percent Refining Capacity Operated 


Central Division, 85.9 Percent 


Eastern Division, 88.2 Percent 





The East Chicago, Indiana, refinery of The Cities Service 
Oil Company has recently added a new process for the chem- 
ical treatment of motor gasoline. The new process employs 
copper chloride as the principal treating agent and the gen- 
eral scheme of operation is widely different from the con- 
ventional doctor treating method that the plant had for- 
merly used. 

In the operation of the copper chloride system, the butane, 
poly gasoline, heavy pressure gasoline, and straight run gaso- 
line are preblended to make the desired volatility specifica- 
tions required for any given season. Then the mixture is 
charged to the copper chloride treating plant. Although 
fairly simple in operation, the process is carried out in sev- 
eral steps. 

From the blend is removed hydrogen sulphide by weak 
caustic, then another caustic wash removes mercaptan sul- 
phur. A tower packed with rock salt removes traces of 
moisture from the gasoline. After heating to the proper tem- 
perature the gasoline is mixed with oxygen for control pur- 
poses and passed to catalyst towers containing a mixture of 
copper chloride and Fuller’s Earth and the treating action 
is completed at this point after which another washing tower 
and salt tower removes any chemical that may have come 
over from the tower. 
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Petroleum Coordinator Harold L. Ickes has recommended 
the construction of two large aviation gasoline refining 
plants in Texas. The two plants would be government 
owned, but operated by private firms. Ickes has recom- 
mended that a contract with the Southport Petroleum Com- 
pany in Kilgore, Texas, be approved. This contract would 
call for the addition of equipment and facilities to the 
company’s Texas City, Texas, refinery at a cost of more 
than $4,000,000 to produce in excess of 3000 bbl. of 100- 
octane aviation gasoline per day. The second contract recom- 
mended by Ickes was the construction of a plant for the 

Pure Oil Company of Chi- 
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: . . No. La. & Arkansas... 51.5 79 81.4 877 422 ant in Denver, Colorado 
in @ ) ‘ ‘ . 
& plant with completion Rocky Mountain 50.7 93 67.4 2.137 936 P ill al b : 
expected in April. The iso- California 90.9 192 62.5 16,915 73,904 will also be general mana- 
entene will he : TOTAL U.S.-B. of M. er of the Alamosa re- 
P used = the BASIS JAN. 31, 1942 86.9 3,848 82.2 (a) 97,810 131,863 yA 
manufacture of aviation TOTAL U.S.-B. of M. nery. Total output of 
gasoline. Construction of a BASIS JAN. 2%, 1942 86.9 3,885 83.0 96,363 133,942 the field has been con- 
gas reversion unit is also FEB. 1, 1941 3,660 90,366 136,035 tracted for by the Oriental 


underway with completion 
expected the latter part of 
the year. 





(a) Finished, 90,009,000 bbl.; unfinished, 7,801,000 bbl. 
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company as soon as exist- 
ing contracts with other 
companies expire. 
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GC Simple Method for 
Stopping Vapor Losser 
from AVIATION FUELS 
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me WIGS Gk 
PONTOON ROOFS oxeesting Canks 


eIf you are confronted with the problem of storing developments in floating roof design, Wiggins Pon- 




































and handling increasing quantities of aviation toon Roofs consist primarily of a pontoon deck, a 
gasoline, it is important to remember that the in- special type of seal which closes the space between 
stallation of completely new tankage to prevent _ the deck and the tank shell, roof supports, fittings, 
volumetric loss is not always necessary. For example, _ ladder, and a guide to keep the roof from rotating. 


if you have existing tanks 15 ft. in diam. or larger, 
whose shells are in good condition, one of the 
simplest, most economical methods of protecting 
aviation fuel or other volatiles that do not boil at 
atmospheric pressure, against vapor loss would be 
the installation of Wiggins Pontoon Roofs on these 


Verification of the effectiveness of the Wiggins 
seal... one of the most important parts of the pon- 
toon roof ...is readily obtained by a visit to any 
Wiggins floating roof installation. While the escape 
of a very small quantity of petroleum vapor can 
be detected by its odor, no such tell-tale condition 


units. is present, even in the vicinity of the seal itself. 
The pontoon roof prevents all filling losses and Even in peace times when steel was plentiful, 
practically all breathing losses, as well as reduces many oil companies found it justifiable to clean 
fire hazard, by eliminating the vapor space inatank. existing tanks and re-roof them for use in storing 
It floats directly on the liquid, blanketing the sur- __ refined products. Wiggins Pontoon Roofs can be 
face at all levels. Incorporating all of the recent _ installed on riveted, lap welded or butt welded tanks. 


een © Illustrated below is a new Wiggins Balloon 
WIGGINS Breather and Bal- Roof which has been installed on a 78 ft. diam. 
loon Roofs are also available gasoline storage tank in Oregon. 


for re-roofing existing tanks, 
or installing on new units, to 
obtain efficient protection 
against evaporation losses 
from crudes or gasolines. The 
breather roof is designed pri- 
marily for standing storage 
tanks larger than 60 feet in 
diameter which remain filled, 
or nearly so, most of the time. 
The balloon roof is recom- 
mended for tanks of all sizes 





Soe ® . . ae eee at 


nnioaonre = ~~ See Which are filled or emptied 
not more than six times a 


® Shown directly above is a 115 ft. diam. Wiggins ; , aha» 3 
Breather Roof which was installed on an existing year. Two typical units are 
crude oil storage tank in California. shown here. 








HOUSTON....... 5637 Clinton Drive CHICAGO .... 2481 McCormick Bldg. NEW YORK. . 3373-165 Broadway Bldg. 
TUE co seccecece 1634 Hunt Bldg. DETROIT...... 1538 Lafayette Bldg. WASHINGTON . - 632 Washington Bldg. 
BIRMINGHAM . - 1570 N. 50th Street CLEVELAND .. 2251 Builder's Exchange SAN FRANCISCO . - 1064 Rialto Bldg. 
HAVANA ....... 402 Edificio Abreu PHILADELPHIA - - 1635-1700 Walnut St. LOS ANGELES... 1446 Wm. Fox Bidg. 





Fabricating Plants in BBRMINGHAM, CHICAGO and GREENVILLE, PA. 





mayor Oil Field activities 












T. B. Slick’s Grissom No. 1, discovery well of the South 
Caesar field and reportedly one of the major Wilcox strikes 
of South Texas, is flowing at the rate of 150 bbl. per day of 
49.7-gravity oil through a '-in. choke. Production was 
found from 6552-57 ft. with a gas-oil ratio of 20,000 to 1. 


- 

A new oil pool is indicated in the Pickens-Sharpsburg area 
of Madison County, Mississippi, by Phillips Petroleum Com- 
pany’s Gene No. 1, section 4-1le-3e, which showed 180 ft. 
of salt water with 2740 ft. of oil in a drill-stem test. The 
well was perforated from 4840-54 ft. Total depth is 4910 
ft. This area is two miles southeast of the small Pickens field. 

ad 

Another pool has been discovered in Clay County, Texas, 
by L. T. Burns’ C. L. Wynn No. 1, block 34 H. William’s 
survey, two miles west of Joy, Texas. Completed in the 
Mississippi lime from 6088-94 ft. by perforating, the well 
was acidized and flowed 326 bbl. in 8'% hours before being 
shut-in. 


- 

Possibility of a new area in Kansas is seen in a Stafford 
County wildcat being drilled about 3 miles north of the 
Max pool. The well is Adair and Morton’s Roberts No. 1, 
CN NE NE, 14-21-12w. Operators recovered an 8-ft. 
core with bleeding saturation from the lower section of the 
Arbuckle penetrated at a depth of 3352 ft. The well was 
drilled to a total depth of 3361 ft. The showing of the core 
was described as one of the best ever seen in that part of 
central-western Kansas. Last reports from the well stated 
that the pipe had stuck in the hole and further data were 
not available. 


An important extension to the North Lucien pool in 
Garfield County, Oklahoma, has been made by the Phillips 
Petroleum Company with Luckenbaugh No. 1, NW NE 
NW, 36-21-3w, approximately ¥, mile northwest of the 
nearest production in the pool. Drilled to a total depth of 
5569 ft. in the Wilcox sand, the well was plugged-back to 
5478 ft. and casing set at 5442 ft. Production when the 
plug was drilled was 46 bbl. of oil in 15 minutes, before 
the well was shut-in for erection of tankage. 

>. 

Western Lea County, New Mexico, has a new pool opener 
in the well drilled by Culbertson and Irwin of Midland, 
Texas, and Southern California Petroleum Corporation of 
Los Angeles, Beulah V. Lynch No. 1, 660 ft. out of the 
southwest corner of section 21-19s-32e, approximately 4 
miles north of the Halfway pool. Completed on pump, the 
well’s production was 245 bbl. of 24.1-gravity oil per day. 
Production is from a white crystalline lime from 2740-51 
ft., total depth of the well. Casing was cemented at 2696 ft. 


2 

Atlantic Refining Company’s Hawkins No. 1, section 
27-3s-llw, in the Neale field of Beauregard Parish, Coastal 
Louisiana, has opened the deepest Wilcox sand production 
along the Texas and Louisiana trend. A flow of 174 bbl. of 
50.7-gravity oil through a ,';-in. choke was recorded for 
the well. Production in the sand is through perforations at 
11,532-74 ft. Found at 11,510 ft., the sand had a tubing 
pressure of 1200 Ib. and casing pressure of 1950 lb. Total 
depth of the well is 12,575 ft. with pipe being set at 12,549 
ft. The Wilcox sand had been found in the Neale pool 
previously at a depth of 10,800 ft. 





AVERAGE CRUDE OIL PRICES 





California Louisiana 
Kettleman Hills $1.23-1.29 Rodessa -88-1.20 
Playa Del Rey —_—.80- 87 Gulf Coast 90-1.36 
Coaling -73-1.13 
ae North Louisiana  .98-1.30 
Wilmington .68-1.24 
Montana 1.00-1.15 Illinois 1.22-1.37 
Wyoming .45-1.15 
Kentucky 1.32-1.43 
Colorado .96-1.20 
New Mexico .70-1.15 Indiana 1.22 
Texas Ohio 
North Central .97-1.21 
Panhandle -70-1.12 Lima 1.17 
West Texas .80-1.27 Michigan 1.24-1.44 
Gulf Coast .93-1.48 
Darst Creek 1.14 Pennsylvania 
East Texas .80-1.27 Bradford 2.75 
Talco 79 
Southwest 2.40 
Kansas .85-1.25 a 2.34 
Oklahoma -75-1.25 Buckeye 2.30 
Arkansas .94-1.36 Corning 1.31 


DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.lI. 


(Figures in bbl. of 42 gal. each) 












































Week Week Week 

10.P.C. Ended Ended Ended 

Recommendations Jan. 31, Dec. 27, Feb. 1, 

of December 23 1942 194] 1941 
Oklahoma 415,700 2408,850 419,650 398,600 
Kansas 259,900 2951,200 256,650 198,000 
Nebraska 5,600 2 5,250 5,350 2,550 
Panhandle Texas 75,500 88,050 74,500 
North Texas 144,350 108,000 130,700 
West Texas 242,450 291,600 228,700 
East Central Texas 80,000 86,850 82,100 
East Texas 291,000 369,100 375,750 
Southwest Texas 186,550 216,200 196,450 
Coastal Texas 250,150 292,250 249,000 

TOTAL TEXAS 1,573,500 1,270,000 1,483,350 1,337,200 
North Louisiana 81,000 82,200 68,000 
Coastal Louisiana 285,800 277,800 222,500 

TOTAL LA. 329,300 366,800 360,000 290,500 
Arkansas 73,700 74,500 73,500 70,650 
Mississippi 60,400 2 79,750 73,150 19,000 
Illinois 386,400 370,000 393,400 326,000 
Indiana 17,300 2 20,750 19,950 19,800 
Eastern (not incl. 

Ill. and Ind.) 95,800 100,800 89,550 92,900 
Michigan 47,400 51,300 56,800 39,950 
Wyoming 78,600 89,050 86,000 74,800 
Montana 21,500 20,800 22,600 18,900 
Colorado 5,900 6,650 5,350 3,600 
New Mexico 121,200 119,350 118,850 100,700 

TOTAL EAST 

OF CALIF. 3,492,200 3,235,050 3,464,150 2,993,150 
California 646,200 636,300 616,700 597,000 
TOTAL U. S. 4,138,400 3,871,350 4,080,850 3,590,150 








iThese are recommendations of the Office of the Petroleum Co- 
ordinator for the month of January. 


2Oklahoma, Kansas, Nebraska, Mississippi, and Indiana figures are 





for week ended 7 a. m. January 28. 
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JET GUN 


pee | 


REVOLUTIONIZES ACIDIZING TECHNIQUE 


Three Years of Field Applications Prove 
Value of Special Tool Designed 
and Introduced by Dowell 


ITH TODAY’S EMPHASIS on production, the 

nation reviews the oil industry’s record with 
gratitude and assurance. And this confidence is well 
deserved. . . . American oil men are constantly 
devising new and better ways to produce oil at lower 
costs—without waste—without delay. 


Acidizing of oil and gas wells—the service so vital to 
increased production—is cited as a typical example 
of this progress. Three years ago, Dowell Incorpo- 
rated—the pioneer in acidizing—announced the 
development of the Acid Jet Gun. This special tool, 
a modern adaptation of the old hydraulic mining 
principle, was designed to convert potential energy 
of the treating solution to kinetic energy. The Jet 
Gun was hailed as a revolutionary advance. Many 
said it would usher in a new stage in the development 
of chemical service. 


These claims were well founded. . . . Acidizing tech- 
niques have undergone tremendous improvement 
because of the Jet Gun. Many wells which previously 
were faced with continuous decline and eventual 
abandonment are now being made into profitable 
producers. 


Today the Jet Gun is considered indispensable in 
many acid treatments and is recommended for use 
with the following services: (1) Selective acidizing— 
treating wells having zones of varying permeabilities; 
(2) Treating tight wells; (3) Removing cement or 
mud sheaths; (4) Completing wells in low solubility 
AIMING AT areas; (5) Clean-up work—cleaning cavings or 
sediment from a well; (6) Cleaning gyp from face of 
Veo) amelie pay, screens and liners; (7) Removing paraffin from 
face of pay; (8) Drilling cement and deepening wells 
in limestone formations. . . . Write for literature 
describing these services or see your local Dowell 
representative. 





DOWELL INCORPORATED 
Executive Office: Midland, Michigan 
General Office: Kennedy Building, Tulsa, Okla. 


Dowell treater and oil company field 
man make final inspection before 
lowering Jet Gun into hole. 





Subsidiary of The Dow Chemical Company 
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PETROLEUM Statistics AND FIELD Operations 































































U. S. Daily Average Production Daily Average Crude Runs to Stills 
|} 40000008 4} 3,900,000__ 
' [3,850,000  3,800,000__ 
3,700,000. = 3,700,000 
Ss 3,550,000 | = 3,600,000 
| 3,400,000. | 3,500,000. 
getepiebegeg: geEPiSPere yg 
Bec ezel<cKhOZAE Bec Stelr<KfZOzZaAS 
U. S. Crude Oil Stocks Finished Gasoline Stocks—Total U. S.* 
3} 285,000,000__ +} 100,000,000. Fuss 
= 270,000,000__ — 2 
 255,000,000_ 
< 
< 240,000,000_ ] 1 iit - 
| 225,000,000. | 
© om “45 - > = rT) — ° - 
ggheeeeege 8c Seng rchtMParstige 
2S os 322362408 Bade FZ2<KZOzZzad 














*These figures include finished and unfinished gasoline stocks. Prior to January, 1941, this chart showed finished stocks only. Above statistics by American 
Petroleum Institute. 




























































































. * — . e 
Summarized Operations in Active Fields for January, 1942 
| 
FIELps | Completions | Producers | Rigs | Drilling Depth of No. Casing Gravity Type of 
| Wells Production Strings of Oil Tool Used 
TEXas 
East Texas. ...... 0 tie csi lie 66 48 11 28 3500-3700 2 40 Rotary 
Gaines County... .....- apeaeed 7 7 3 8 4400-5584 2 22-35 Rotary 
NN EPO T 31 26 7 9 4800-6850 2 20-30 Rotary 
I cca vinscbicn ehineaeaen ease 19 18 5 16 3675-4377 2or3 32-36 Rotary 
Teese oie Lats yucie a teed a 70 66 12 20 1700-3900 2 40 Rot.- 
Nueces County 19 19 5 7 3922-5878 2or3 21-54 Rotar 
K. M. A. Field 13 13 3 6 3730-3935 2 42-43 Rot.- 
DN < a.o-darv oe sacedciceusdeure 25 23 $ 3 4495-4912 2 19-29 Rotary 
OKLAHOMA 
Okfuskee County............... ibs 10 Ss 6 6 2150-4125 2or3 38 Rotary 
KANBAS 
ECE CER Eee 28 26 4 5 2926-3435 2 and 5 32-37 Rot.-Cab. 
ee rere ee ee 12 10 6 8 3222-4085 2 and 5 42-48 Rot.-Cab. 
Barton County....... b aetaitnnoe Dene 25 23 8 6 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 
NN ee ee eee id 257 178 277 187 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 
I nea: 68M5 3 CR RUS RWS Ree KS 20 18 10 9 3150-4030 2 30-34 Rot.-Cab. 
CALIFORNIA 
NN EE EET OE PT | 26 25 s 8 1840-11,450 3 or 4 14-30 Rotary 
Se eee 18 18 5 5 3500-4000 2 and 3 18-20 Rotary 
. . e,e 
Field Activities by States for January, 1942 
STATE Completions Producers | Locations Rigs Drilling Wells Production, 1941 
| January _ December Janu: ary Dee ember | January December; January December| January December (In Barrels) 
eT ee 5 6 5 5 8 11 6 8 4 8 29,263,000 
CTT Tee 86 102 82 94 75 86 68 78 40 44 230,271,000 
IDs eieca:d'e 0ead a 2 3 1 1 2 3 1 2 1 1 1,792,000 
SS EN ee 257 284 178 217 263 382 277 319 187 194 131,272,000 
OS See a 19 46 14 31 36 63 18 20 33 47 6,998,000 
Ee ore 175 149 123 114 188 193 25 21 142 135 82,733,000 
NEY 6 side cece 11 27 5 19 20 38 4 6 14 21 4,790,000 
Ce ee 93 115 64 81 97 138 38 55 109 136 116,038,000 
SEIN. 5s p'0.9.0:0:4::6.0 64 92 47 65 90 131 20 25 69 85 16,312,000 
Mississippi............ 20 6 il 4 ee np Pree pee meas eae 15,528,000 
RS 62 wiecareciniale ll 41 9 30 21 23 7 14 15 25 7,440,000 
a ai acne 7 5 4 4 5 6 5 4 4 4 1,785,000 
New Mexico.......... 31 39 23 32 28 33 18 16 30 28 39,109,000 
I IIE aia eharendie aoe o 101* 137* 101* 137* hawk <ow er ae wee tein 5,180,000 
ER ene 109 108 70 56 arenes eS er ee ens iene 3,342,000 
rE re 177 170 121 119 165 171 22 19 133 128 154,817,000 
Pennsylvania......... 30* 158* 26* 153* ee aden re eee rere 16,700,000 
| eer eeee 705 812 560 633 680 925 750 "800 883 1096 501,745,000 
West Virginia......... 54 79 47 71 46 54 29 34 70 91 3,418,000 
A ee 7 12 6 8 8 9 5 7 6 9 29,952,000 
OS eee 1964 2391 1497 1874 1732 2266 | 1293 1428 1740 2049 1 398,485,000 
| *Includes water-intake and pressure wells. 
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Fluid Lifting for Less with 
NIXON GAS-LIFT SYSTEM 


Operators using the Nixon Gas-Lift System are enjoying the lowest 
fluid-lifting costs they have ever known. 


The absence of heavy, costly equipment makes installation more 
economical. The use of cheap gas pressure to raise the fluid practi- 
cally eliminates power costs. Its simple efficiency keeps operating 
costs way down. 


Call in one of our engineers and have him show you how you, too, 
can lower fluid lifting costs. Write our nearest store or sales office. 


The following patents have been issued on the Nixon Surface Control Gas-Lift Sys- 
tem: 1,735,025; 2,132,081; 2,136,457; 2,153,770; 2,164,469; 2,171,812; 2,171,478; 2,171,479; 


2,171,480; Re 21,199; 2,202,462; 2,204,817; 2,217,072; 2,245,002; 2,245,003; 2,245,004; 2,245, 
005; 2,245,006; 2,245,007; 2,245,008; 2,245,009; 2,245,010. Other patents pending. 


WILSON SUPPLY CO. 


1412 MAURY ST. HOUSTON, TEXAS 

SALES OFFICES: Tulsa, Oklahoma; Dallas, Texas BRANCH STORES: TEXAS—Gladewater, Barbers Hill, Bay City, Monca- 

LOS ANGELES: 1341 South Hope St., Phone Richmond 9121 hans, Alice, Victoria, Corpus Christi. LOUISIANA—Rodessa, Lake Charles, 
TRINIDAD, B.W.I.: Neal Massey Eng. Corp. New Iberia, Harvey, Shreveport. 
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MAJOR [ive Line ACTIVITIES 








ORE than half of the 101 miles of 8-in. crude oil line 
from the Apache field in Caddo County, to Seminole, 
Oklahoma, has been completed by The Texas Pipe Line Com- 
pany. Extremely cold weather and a lack of welders have 
slowed construction of the line. It was originally scheduled 
for completion February 1. 

The new line is being laid from the company’s pumping 
station at Apache and will also gather crude oil produced 
in the Cement field of Caddo County. 


- 

First delivery has been made through the Plantation Pipe 
Line Company’s 1261-mile gasoline pipe line built by the 
Standard Oil Company of New Jersey, Standard Oil Com- 
pany of Kentucky, and the Shell Oil Company with gov- 
ernmental assistance. About 420,000 gal. of motor fuel was 
pumped through the line, which was in the nature of a test, 
and it is expected that the line will soon be able to deliver 
60,000 bbl. of gasoline per day to 12 terminals in Missis- 
sippi, Alabama, Georgia, Tennessee, South Carolina, and to 
its eastern terminus at Greensboro, North Carolina. Spurs 
for five feeder lines are laid and are to be supplied as soon as 
the line is filled and in complete operation. 


& 


Panhandle Eastern Pipe Line Company has let contract 
for 154 miles of 12-, 16-, 18-, and 20-in. pipe line in 
Michigan to I. C. Little. J. J. Connor Construction Com- 
pany has contracted to lay 4 miles of river crossings near 
Louisiana, Missouri, and Montezuma, Illinois. Welding con- 
tract for the lines has been let to H. C. Price Company. 


i 


The gas line from the Cement field in Caddo County to 
the south end of the Oklahoma City field has been com- 
pleted and will carry about 50,000,000 cu. ft. per day with 
a gradual increase in throughput during the winter until the 
line’s capacity is reached at 90,000,000 cu. ft. per day. The 
56-mile, 16-in. line, which cost about $750,000, is owned 
and operated by the Cities Service Gas Company and Ray 
Stephens, Inc. 

+ 


The Director of Defense Transportation has received a 
request from the Trans-American Pipe Line Corporation for 
a recommendation by the director that a presidential procla- 
mation be issued that the construction of a crude oil pipe 
line from a point in Texas to Savannah, Georgia, is or may 
be, necessary for national defense purposes, under the pro- 
visions of the Cole Pipe Line Act approved July 30, 1941, 
entitled an Act to Facilitate the Construction, Extension, or 
Completion of Interstate Petroleum Pipe Lines relating to 
National Defense, and to promote Interstate Commerce 
(Public Law 197, 77th Congress, Chapter 333—1st Session). 

To obtain a clear understanding of all circumstances re- 
lating to the construction of the proposed pipe line and a 
determination of its necessity for national defense purposes, 
it seemed desirable to assign this subject for hearing before 
a board composed of B. H. Meyer, C. E. Childe, and J. Paul 
Kelley, it was announced. The hearing was assigned for 
February 19 at the office of the Interstate Commerce Com- 
mission, Washington, D. C., at which time an opportunity 
will be afforded all interested parties to be heard on the 
subject. 

Objections to the line’s construction to date have con- 
sisted of the argument that insufficient refineries exist in 
Georgia. 


20 





The Wisconsin Gas Transmission Company has been given 
permission to proceed with the construction of a natural 
gas pipe line into the state of Wisconsin under the certificate 
of convenience and necessity issued them by the State High- 
way Commission, who has refused to consider petitions filed 
against the line. 

Requests have been filed by J. O. Gibson, right-of-way 
representative of the Phillips Petroleum Company, parent 
company of the Wisconsin firm and its sponsor, the Inde- 
pendent Natural Gas Company, for the necessary permits 
for highway crossings from the Wisconsin State Highway 
Commission. 

Five competitive companies in the state had filed petitions 
against the construction of the line. Among them the Wis- 
consin Natural Gas Company stated that: the order was 
unreasonable, failed to give correct weight to evidence sub- 
mitted by the Western Natural Gas Company, that Western 
was the first applicant, that the commission imposed condi- 
tions not authorized by law relating to revised rate schedules, 
and that it acted without authority in taking evidence on 
the economic effect of natural gas upon competing indus- 
tries. The other petitions were filed by the Wisconsin Coal 
Bureau, Inc., representing coal and dock interests opposed to 
introduction of natural gas, Wisconsin Railroad Association, 
and Railroad Brotherhood, and the Coal and Ice Drivers 
and Helpers Unions. 


ad 


Phillips Petroleum Company has let a contract to O. E. 
Dempsey Construction Company, with electric welding to 
be done by H. C. Price Company, for a 72-mile line from 
Paoia, Kansas, to East St. Louis, Missouri, of 8-in. pipe, and 
50 miles of 8-in. pipe line from Paola to Kansas City, Kansas. 


a 


Preparation for the construction of a 100-mile, 12-in. 
crude oil pipe line in eastern Venezuela is being completed 
by the Williams Brothers Corporation for a subsidiary of 
the Venezuela Petroleum Company controlled by Sinclair 
Refining Company interests. The line will extend from the 
Santa Barbara area to a marine terminal at Puerto la Cruz. 
W. R. Reed, general superintendent of the pipe-line division 
of the Sinclair Company, was sent from Tulsa, Oklahoma, 
to handle construction matters and A. M. Garber will super- 
vise the contractor’s operations. 


ad 


Petroleum Coérdinator Harold L. Ickes has announced that 
he intends to reopen the proposal to build the $80,000,000 
pipe line from Texas to the New York-Philadelphia area as 
a result of Axis submarines sinking tankers and ships off the 
Atlantic Coast and the transfer of tankers to the Pacific 
Coast. 

The pipe line was rejected by the Supply Priorities and 
Allocations Board last fall when it refused to grant priorities 
on either welded steel pipe or seamless. Eleven major oil 
companies had proposed to build the line, supplying part of 
the funds, with the government supplying the remainder. 

When the line was refused, the codrdinator and Army 
and Navy officials warned that in event of war it would be 
difficult to transport oil by tankers through Atlantic Coast 
waters. 

Ickes has reported that the petroleum supply in the east 
is “tight and getting tighter,” although he refused to make 
a statement that a shortage prevailed or was imminent. 
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Determining Fatigue in Sucker Rods 


xp New method of testing rods results in economic replacement, 





EAVIER rods and better metal- 
lurgy have met the requirements 
for longer life of sucker rods under 
greater well loads. The use of tapered 
strings with the larger diameter rods 
at the top to handle the greater loads 
there imposed have aided materially 
from an economical standpoint. In re- 
placing rods when they begin to give 
trouble there will usually be many run 
back into the well that should be re- 
placed because there has, until com- 
paratively recently, been no way to 
determine the fatigue in the metal and 
consequently no way of finding out 
where a probable failure might occur 
until the rod actually breaks. The con- 
tinued breakage under these conditions 
adds to the lifting cost of the oil. 
Obviously, it is more economical to 
replace all the bad rods at one time 
than incur the expense and shut-down 
time of several pull-out jobs due to 
rod failures. It is equally obvious that 
a knowledge of which rods are fatigued 
to a point that their failure may be 
imminent is necessary if their break- 
age is to be avoided. 
Equipment developed for testing 
rods for fatigue has been used with 


= PPP PPP 





Making a fatigue test on rods being 
pulled from a well in a Los Angeles 
Basin field 


Pacific Coast and Foreign Editor 


success by a number of operating com- 
panies in California during the last 18 
months. It has been discussed in an 
A.P.I. paper.” 


The testing service described in this 
paper utilizes a magnetic method of 
measuring the fatigue in steel and is 
based on the fact that no two pieces 


1“Recently Developed Methods for the Inspection of 
Tubvlar Goods and Sucker Rods,’? by H. M. Henderson, 
presented at the Spring Meeting, Pacific Coast District, 
A.P.I. Division of Production, Los Angeles, California, 
March 11, 1941. 
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reduces number of pulling jobs, and permits classification of 
fatigued rods so that they may be used in services within 
their limitations 


by Wallace A. Sawdon 


of steel can have the same hysteresis 
curve unless they are identical in 
chemical composition, heat treatment, 
and physical characteristics. The rod 
to be tested is inserted in a coil that is 
excited with alternating current. The 
flux induced bears a direct relationship 
to the physical characteristics of the 
steel and if a second coil is brought 
into inductive relationship to the rod 
the voltage induced in it will also bear 
a direct relationship to the physical 











characteristics. As the physical charac- 
teristics of the steel change, small 
changes occur in the induced voltage 
and these changes can be correlated to 
the physical characteristics. By prop- 
erly arranging the circuits and exciting 
the material the development of fatigue 
in the rod can be measured. The identi- 
ty of fatigue is established by measur- 
ing the phase angle that occurs in the 
induced voltage. 

Two recordings are made on a chart 
and these show the characteristics of 
the steel in the sucker rods. One re- 
cording is the phase angle that identi- 
fies the fatigue and the other is the 
magnitude of the change. The type of 
curves obtained is shown in Fig. 1, the 
lower curve being the phase angle 
change and the upper one the magni- 
tude change. Rods with only the ends 
normalized will give a large deflection 
upward at the ends of the rod because 
of the harder physical structure; rods 
fully normalized will give a deflection 
downward at the ends because of the 
increased volume of steel at the upset. 

Tests on the rods may be made at 
the well while the string of sucker rods 
is being pulled out or run in or they 
may be made at the shop or at a storage 
rack. When weak rods are to be re- 
placed at the well the testing is done 
while pulling the rods. In making the 
record an instrument unit mounted in 
a truck is connected by cables to a coil 
unit attached to the tubing flange and 
through which the rods are passed 
when coming out of the well. The top 
of the coil unit may be used for land- 
ing the elevators while breaking the 
various stands. In making the test no 
electric contact is made with the suck- 
er rods, so no sparking occurs and all 
testing is done with induced currents. 
Guide rollers on the coil unit center 
the rod in the coil and one of these 
rollers is used for driving, through a 
flexible shaft, the electrical equipment 
that moves the chart in synchronism 
with the movement of the rods 
through the coil. 

This method of testing sucker rods 
for fatigue has now been used by a 
sufficient number of companies and 
over a long enough period of time to 
indicate its effectiveness. The fatigue 
that causes sucker rod failures is, in 





The rods are pulled through a coil unit 
attached to the tubing flange 
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general, due to a concentration of 
stresses at a nick produced by rough 
handling, corrosion pits, kinks acquired 
during service, injuries caused by im- 
proper handling or continued excessive 
overloading of the rods in the well. 
Although the upper rods of a uniform 
string are usually under greater stress 
and in the majority of cases are sub- 
ject to more rapid fatigue near the 
surface, there are many factors at 
other places in the string that also 
weaken the rods. It frequently happens 
that rods that appear to be good should 
be replaced, but without definite 
knowledge of their fatigued condition 
these fatigued rods may and often are 
returned to service in the same place 
in the same well. 

Through experience now gained rods 
are being classified during testing. 
Considering the size and duty for 
which they were originally designed 
the following arbitrary classifications 
have been established: 

Grade 1—Suitable for new rod 

service. 

Grade 2—Suitable for lighter 

service in heavy wells. 





Grade 3—Suitable for very light 
service. 
Grade 4—Unsuitable for further 
service. 

by means of this classification rods 
taken from a well are graded and 
placed in service within their limita- 
tions or stored for such future service. 
After testing they should not, how- 
ever, be placed where they will be 
subject to corrosion by weather or 
other influences and must be handled 
properly to prevent other causes of 
fatigue. A rod not properly provided 
and cared for between installations is 
no better than an untested rod. Even 
new rods not properly stored or han- 
dled may be damaged before being put 
into service and the manufacturer 
blamed for failures caused by these 
factors. This is particularly true in 
foreign fields where equipment has to 
be delivered far in advance of its use. 

In the interpretation of the test 
curves cognizance must be taken of 
variations due to chemical composition 
and heat treatment. Each make and 
kind of rod has its individual magnetic 
properties, but when once these are 
determined they should be consistent 
for any one stage of fatigue. This is 
illustrated by the two rods at “X” in 
Fig. 1 where both are slightly fatigued, 
but one has a higher magnitude curve 
than the other. 


Result of Tests 


The results obtained by making re- 
placements according to data provided 
by fatigue tests are purposely general- 
ized, for any group of wells or the 
wells of any one field may present con- 
ditions particularly favorable to any 
investigation. The wells here cited in 
which replacements were made are pro- 
duced by a number of different com- 
panies and are scattered through the 
Coastal and Los Angeles Basin fields. 
The wells range in depth to 8000 ft., 
the average being approximately 6400 
ft. Most of the rods were tested at the 
wells, but some were tested at the shop. 


The method followed by one com- 
pany is to test the rods when the rate 
of failure reaches from 24 to 30 breaks 
a year. This may mean that the rate is 
attained in a period of two or three 
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Fig. 1. Sample recording showing characteristics of stee! in sucker rod 
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When making a test the instrument 
truck is driven up to the well and the 
rods tested as they are pulled 
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months and in one case, when the rods 
began to fail, the rate became exces- 
sive within a very short time. 

In 11 wells in which the rods were 
tested the replacements ranged from 
12 to 57 percent of the total number 
of rods in the string. These were all 
old wells and the rods in some had 
reached a rate of between 50 and 60 
failures a year. The first well was test- 
ed in May, 1940, and there have been 
no failures in that well since. Several 
of the wells have been in service for 
nearly 18 months since the replace- 
ments were made in accordance with 
the test data and the rod failures in 
these wells have been reduced to one to 
five breaks in the various wells during 
that time. Most of these latter failures 
have, moreover, been due to pin or box 
breaks and not to breaks in the body 
of the rods. The average break in the 
body of the rod has been about one per 
well per year. The rods that are taken 
out are graded during the test and 
those suitable for other service are 
classified for the duty they are capable 
of performing and stored for future 
use. 


Another company has found re- 
placements to range from 10 to 50 
percent but has established no definite 
rate of breakage before testing. 

A Los Angeles Basin well of a third 
company was pumping with a 6400- 
ft. string of rods and several rod fail- 
ures were occurring a month. At a 
speed of 18 or 19 strokes per minute 
the breaks occurred about once a 
month but when the speed was in- 
creased to 21 strokes per minute the 
rate of failures increased to several a 
week. The rods were tested more than 
a year ago and 30 percent were re- 
placed. Since that time there have been 
3 pin breaks, 3 or 4 box breaks, and 
one body break, all being in the re- 
placements that were made at the top 
of the string and none in the older 
rods rerun into the well after testing. 
Faster pumping speeds have been used 
since the replacements were made. 


In three other wells of the same 
company located in the Coastal fields, 
pumping with 2500 ft. of 1-in. rods 
and carrying polished-rod loads of 
20,000 to 25,000 Ib., each had oc- 
casional rod breaks amounting to 2 or 
3 a year. Tests of the rods were made 
nine months ago and 10 percent of 
the string was replaced. Since then 
there have been no rod failures. In 
three light wells in a Los Angeles 
Basin field the company encountered 








the same condition and since testing 
these rods and making necessary re- 
placements in these wells there have 
been no breaks. 

Although only one of the wells cited 
in the A.P.I. paper referred to above' 
had been in service since testing for 
more than three months when the re- 
port was made, that one is of consider- 
able interest. Equipped with 93 rods 
of 7%-in. diameter and 124 rods of 
34,-in. diameter, the number of fail- 
ures during the year preceding the test 
was given as 118. At that time the 
pumping speed was 16 strokes per 
minute but after replacements were 
made in accordance with the test data 
the speed was increased to 23 strokes 
per minute, the length of stroke at 
both speeds being 60 in. Only 12 of 
the 7-in. rods were replaced and after 
a period of five months no rods were 
reported as having failed. Production 
at the faster speed was double what it 
had been. This well was first tested in 
July, 1940. In April, 1941, (after the 
A.P.I. paper was presented) a larger 
pump was installed in the well and 
some 1-in. rods were used. At this time 
the rods pulled out were tested to re- 
segregate them for the heavier duty. 


Some interesting checking was done 
by one company, which ran a tested 
string back into a well in which there 
had been rod failures. The check sec- 
tion consisted of the top 48 rods of a 
3300-ft. string and was made up of 
four different kinds of 7%-in. rods. It 
was installed in the well 59 days be- 
fore the rod fatigue tests were made 
and had no breaks during that time. 
The measured polished-rod load was 
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29,000 Ib. This well was pumping 500 
bbl. a day gross, cutting 90 percent, 
at 22 s.p.m., 72-in. stroke, 2'/2-in. 
plunger. Fig. 2 shows a‘typical curve 
for each of the four kinds of rods used 
in the test string. 

The results have to date checked the 
data provided by the fatigue test. The 
first verification is illustrated by Fig. 
3. The four subs at the top of the 
string just below the polished rod all 
tested bad. The upper three were the 
same kind of rod but the fourth was a 
manganese steel rod, which had a nor- 
mal magnitude curve much _ higher 
than the other three subs and thus gave 
a relatively higher curve. The interpre- 
tation of the curve indicated that the 
point of the third sub marked “A” 
was the weakest spot and that failure 
would soon occur. In 18 days the third 
sub broke at the lower upset at the 
exact point indicated by the test. 

It is the custom with many com- 
panies when taking rods out of service 
to cull them by physical inspection 
and save what are considered good for 
use in other wells, usually shallower 
holes or wells subject to lighter loads. 
Although badly corroded, bent, or 
otherwise damaged rods are retired 
from service there are many that are 
fatigued but that cannot be known to 
be weak. When fatigued rods are in- 
stalled in a well they will cause shut- 
downs and replacement expense, and 
for that reason some companies have 
been testing their salvaged rods for 
fatigue in order to eliminate those that 
will break and to classify the better 
rods so as to ensure their application 
to service within their limits. Of 
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Recordings are made on the chart immediately behind the driver's seat in the 
truck. Part of the control panel can be seen to the left of the chart 





110,000 ft. of salvaged rods tested the 
classification was as follows: 


Grade 1—27.5 percent 
Grade 2—28.3 percent 
Grade 3—29.2 percent 
Grade 4—15.0 percent 


In some specific cases where the 
obviously damaged rods were first 
culled by visual inspection the total of 
Grades 1 and 2 after testing the rest 
of the rods for fatigue exceeded 75 
percent. 

One company had 12,000 ft. of 
used 3/4-in. rods classified. A string for 
pumping a 4700-ft. well was made 
up of Grade 1 and 2 rods after classifi- 
cation and installed February 1. No 
failures have yet been reported. In an- 
other well approximately 4800 ft. deep, 
8 of the Grade 3 rods were put on bot- 
tom just above the pump on June 18 
and no failures have been reported for 
these rods. 


General 


It appears from the results obtained 
to date that replacement of rods by 
fatigue test data has been effective and 
economical. In many cases more new 
rods have been bought at one time but 
by the replacement of rods definitely 
shown to be fatigued many subsequent 
pulling jobs have been eliminated. The 


broken rods have to be replaced any- 
way, so by doing the job at one time 
a number of shut-downs and the ex- 
pense of pulling and frequently fish- 


economical. Moreover, by classification 
of the rods they can be put into a serv- 
ice within their limitations and rods 
well able to handle light duty will not 
be overstressed and begin to give 
trouble. 

Considerable study has been given 
by one of the major companies on when 
it is profitable to test a string of rods 
in a well. Exclusive of the value of 
deferred production, it was concluded 
that it pays to test the string when the 
frequency of rod failures exceeds a 
rate of 1 break per 60 days. 

Another company has found that 
in the average well the number of rods 
to be replaced appears to have a direct 
relationship to the frequency of breaks. 
The ratio is approximately 1.25 times 
the average number of breaks a year, 
which, for a well having one break per 
60 days, would be 7 or 8 rods. In a 
well with 50 breaks a year the number 
of rods to be replaced would be 62 
rods, which would still be but 30 per- 
cent of a 6000 ft. string. 

It must be remembered that little 
corrosion is encountered in most Cali- 
fornia fields when compared with many 
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Fig. 3. Verification of magnetic test at point ‘‘A"’ 
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ing for rods have been avoided. In 
testing a pile of salvaged rods there 
will also be more rods junked, but as 
such rods would only cause trouble if 
run into a well, their retirement is 


other oil-producing areas. Fatigue in- 
duced by corrosion is therefore not so 
prevalent; but even small corrosion 
pits are a definite source of fatigue. 


ww 











r~ 





Fig. 2. Curve for each of four kinds of rods used in test string 
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Sidetracking “Sink-Holes” in 


Western Kansas Fields 





HREE “‘dry-holes” in the Burnett 

pool of Ellis County, Kansas, re- 
cently were converted into commer- 
cial producing oil wells by the appli- 
cation of sidetracking and the use of 
whipstocks accurately oriented toward 
the producing area. 

Hundreds of wells have been drilled 
in western Kansas in or flanking pro- 
ducing fields in the Arbuckle dolomite 
offsetting wells, and as a result of drill- 
ing into a “‘sink-hole” or solution cav- 
ity have been completed as dry holes. 

Dry holes have been drilled in the 
heart of the Burnett and Silica fields 
only to be offset on all sides by later 
development that proved the presence 
of a solution cavity, covering approxi- 
mately less than 10 acres. 

Recognizing this subsurface condi- 
tion, Dickey Oil Company of Wichita 
salvaged what otherwise would have 
been a loss at their Husted No. 7 well 
in the C WL SE SW/4 of Section 
18-11s-17w on the southeast edge of 
the Burnett pool. 

The well, which offsets production 
in three directions, originally found the 
top of the Arbuckle dolomite low at 
3410 ft., or 1564 ft. subsea level. It 
was drilled to an original total depth 
of 3423 ft., or 1577 ft. subsea datum, 
at which depth it was scheduled for 
abandonment as a dry hole. 


Sidetracking With Whipstock 


Dickey officials decided to sidetrack 
the well and plugged-back to 2250 ft., 
403 ft. subsea level. A whipstock was 
inserted at that depth and oriented 
northwest, toward other producing 
wells on the same lease. Redrilled to 
the Arbuckle dolomite objective, it in- 
tersected that formation 100 ft. north- 


by fos. A. Komfoll 


Consulting Petroleum Engineer and Geologist 








JOSEPH A. KORNFELD 


began his oil industry experience in 1920 with 
the Subsurface Development Company and for 
6 years mapped subsurface structure in eastern 
Oklahoma—He studied geology at the Univer- 
sity of Tulsa and petroleum engineering at the 
University of Oklahoma from 1926 to 1930— 
In 1929 he scouted the Oklahoma City field for 
the late Dr. Shannon, one-time head of the 
Oklahoma Geological Survey—Leaving school 
he entered the employ of Skelly Oil Company 
as assistant editor of Skelly News at Tulsa, 
Oklahoma, leaving that firm the following 
year for similar duties with Cities Service Oil 
Company—lIn 1934, he went to the Gulf Coast 
to edit the oil page of The Houston (Texas) Post, 
which position he held until August, 1935, when 
he became gelogist and engineer for Barnett 
Petroleum Corporation of Houston, Texas—He 
resigned in 1937 to edit the oil news section 
of the Wichita (Kansas) Beacon and to enter 
consulting practice—Iin April, 1941, he pre- 
pared a national survey of pressure mainte- 
nance, secondary recovery, and cycling projects 
for the Interstate Oil Compact Commission— 
Is second vice-chairman of the Wichita Chapter 
of the American Petroleum Institute, a member 
of the subcommittee on secondary recovery of 
the Division of Production, and an associate 
member of the A.1.M.E. 
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xt Wells abandoned as ‘dusters’ recompleted by plugging-back 


and using whipstock to drill into producing formation 


west according to the oriented survey 
and logged the top of the Arbuckle at 
3366 ft., or 1519 ft. subsea level. This 
was 45 ft. structurally higher than 
was found in the original hole and 
saturation was observed in rotary cut- 
tings. Casing was set and on drilling 
out the cement plug oil rose 800 ft. 
in the hole. After a two-stage acid 
treatment of 2000 gal. and 3000 gal., 
the well was completed for an initial 
potential flow of 164 bbl. 


Case No. 2 


Noting the success of Dickey on this 
lease, Champlin Refining Company of 
Enid, Oklahoma, tried sidetracking a 
dry hole on their Hadley lease one 
mile east of the Dickey Husted No. 7 
well (see accompanying map). Champ- 
lin’s Hadley No. 11, in the C NE SW 
SW 4 of Section 17-11-17w, was orig- 
inally completed as a dry hole in “re- 
worked” Arbuckle dolomite, but never 
found the Arbuckle formation in place 
due to having drilled into a “sink- 
hole.” In the original hole, the top of 
the anhydrite was found at 1174 ft., 
8-in. surface casing set at 1180 ft., 
the top of the Lansing-Kansas City 
lime penetrated at 3185 ft., and the 
top of the “reworked” Arbuckle dolo- 
mite at 3681 ft., or more than 100 fe. 
below the known producing level for 
the field. 

After having stood idle for three 
months, the well was plugged-back. 
A whipstock was set at 1180 ft., 6 ft. 
below the top of the Cimarron an- 
hydrite (Permian), and was oriented 9 
deg. northeast. Drilling in the side- 
tracked hole, the top of the true Ar- 
buckle dolomite was penetrated two 
weeks later at 3466 ft., more than 276 
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(Continental Map Company) 


Map of a portion of the Burnett Pool, Ellis County, Kansas. Circled wells are those 
converted into producers by use of oriented whipstocks and sidetracking 





BLD LBB BPP PPI PPP PPP PPP PPP PP POPP PP 


ft. structurally higher than the bottom 
of the original hole. Drilling in the 
new hole continued to 3480 ft., and 
at a penetration of 14 ft. oil satura- 


cuttings. A string of 5-in. casing was 
set on top of the Arbuckle, and after 
drilling out the cement plug the bot- 
tom of the hole was acidized with 1000 





tion was found in the rotary drill gal. Placed on potential the well had a 





SIDETRACKED WELLS 
Burnett Field, Ellis County, Kansas 
Dickey Oil Company 
Data Husted 7 Carmichael D-3 
18-11-17w 8-11-17w 


Champlin 


Hadley D-11 


Location 17-11-17w 


ORIGINAL DRILLING DATA 
Geol. markers: 


anhydrite 
Arbuckle Dol. 
Old total depth 
Original Status 


1101 (+746) 
3401 (—1564) 
3423 (—1577) 
Dry Hole 


1079 (+752) 
3475 (—1645) 
3488 (—1658) 
Dry Hole 
SIDETRACKING OPERATIONS 


2250 (—403) 1190 (+640) 


1174 (+753) 
Rew. 3681 (—1754) 

3752 (—1815) 

Dry Hole 





Plug-back depth 1180 (+747) 











Orientation NW SW 9 deg. NE 
Geol. markers: 

Arbuckle 3366 (—1519) 3370 (—1540) 3466 (—1539) 

New total depth 3374 (—1527) 3376 (—1546) 3480 (—1553) 
Casing string 5-in. 5-in. 5-in. 
Acid treatment 2000 gal. 3500 gal. 1000 gal. 
3000 gal. 

Initial potential 187 bbl. 69 bbl. 1578 bbl.* 





*Draw-down method. 











draw-down rating of 1578 bbl. and was 
completed. 


Case No. 3 


One mile north of this completion, 
Dickey Oil Company repeated its side- 
tracking success on the northeast flank 
of the field. Carmichael No. ‘“D”-3, 
in the C WL SE SW/4 of Section 
8-11-17w, was temporarily aban- 
doned during 1941 after finding a solu- 
tion cavity, although it offset produc- 
tion in two directions. In the original 
hole, the top of the Arbuckle dolomite 
was found at 3475 ft. and was pene- 
trated 13 ft. without oil showing. The 
well was plugged-back to 1190 ft., 112 
ft. below the top of the Cimarron an- 
hydrite. A whipstock was set and ori- 
ented toward the field. 

In the sidetracked hole, the top of 
the Arbuckle dolomite was found at 
3370 ft., 105 ft. structurally higher 
than in the original hole. When 6 ft. 
of Arbuckle dolomite was penetrated 
saturation of oil was found in the ro- 
tary drill cuttings. Casing was then set. 
After the well was drilled-in it was 
treated with 3500 gal. of acid. It had a 
potential rating of 69 bbl. of oil on 
completion. 

Further applications of the oriented 
whipstock for sidetracking dry holes in 
a producing field may find wider adop- 
tion where the well does not adjoin 
offset leases. Fortunately, no important 
cavernous formations are found in the 
sidetracking operations in the Burnett 
field. Wells structurally low in a field 
are sometimes drilled to lower horizons 
for salt water disposal purposes, but in 
many cases an unsuccessful offset can 
be converted into a profitable producer 
by sidetracking. 


Soap From Petroleum 


Soap from petroleum, insurance 
against the day when coconut and 
other natural soap oils may be unob- 
tainable, is the newest in the long line 
of synthetic, products that the oil in- 
dustry is supplying, or getting ready 
to supply. Hydrocarbons present in pe- 
troleum offer readily-available building 
blocks to make all sorts of synthetic 
raw materials and products, from plas- 
tics to vitamins. 

Dr. Martin H. Ittner, announcing 
the development of the new petroleum- 
soap process, said that “at one time or 
another we have all had visions of 
making soap from petroleum,” but 
that all the petroleum-base soaps made 
to the present have been dark, evil- 
smelling, and with poor washing quali- 
ties. The new process, however, chem- 
ically changes the undersirable portions 
of the petroleum soap into good soap- 
making fatty acids, and at the same 
time improves the odor. 
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Method of Determining Pipe Line 
Corrosivity Due to Soils 


x+ Instrument developed is based on correlation of soil corrosivity 


to U. S. Bureau of Standards pipe specimens 


HE principles involved and given 

in this paper are in their entirety 
those advanced by Joseph F. Putnam 
of the Standard Oil Company of Cali- 
fornia. They were used by the writer 
to develop an instrument to establish 
the degree of corrosion and predict the 
pipe life due to soil corrosivity. 

Putnam has made an excellent corre- 
lation of soil corrosivity to the speci- 
mens of 8-in. pipe, which the U. S. 
Bureau of Standards placed throughout 
the United States from Delaware to 
California and from Minnesota to 
Louisiana. The results were substanti- 
ated by tests made in more than 1000 
soils, varying widely in resistance and 
pH values. 

Briefly a resumé of the theories in- 
volved and formulated by the listed 
authors is as follows: 

1. U.S. Bureau of Standards, E. R. 
Shepard. 

H. D. Holler. 

J. F. Putnam. 

G. Corfield. 

B. B. Legg. 

. V.R. Evans, London. 

Holler showed the proportionality of 
buried metal to total acidity of the soil; 
however, his method failed in alkaline 
soils, which can be the most corrosive 
type. 

Putnam originally adapted Herrick’s 
Ionization Potential Method, and later 
developed a simpler test, which gave 
good results under specific conditions. 
Shepard’s resistivity methods gave re- 
sults practically as consistent. All 
these electrical methods failed in acid 
soils, even those developed by Corfield 
and Legg. Evans has dealt in great de- 
tail with corrosion products’ passivity. 

Faraday’s and Ohm’s laws are the 
simple fundamental basis of Putnam’s 
equations, upon which the writer de- 
veloped his instrument. 

The iron lost from buried pipe is pro- 
portional to the quantity of electricity 
flowing from the pipe to the soil. Ap- 
proximately 1 amp. per year carries 
20 Ib. of iron, in the ferrous state, into 
solution in the form of rust. This is the 
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1Presented before the Cathodic Section of the Petro- 
leum Industry Electrical Association, Kansas City, Mis- 
souri, January 16. 
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electrochemical equivalent ‘‘K.” Then 
the corrosivity ““C” is proportional to 
the current “I.” 


E 
As tue 
a 


I 
C is proportional to R 


Whenever electrolytic action takes 
place, decomposition products are 
formed, which set up a counter elec- 
tromotive force called decomposition 
potential, Ey, and when subtracted 
from the causation potential, E,, given 
the effective electromotive force, E, 
given above, or 

E= E.— Ey, 

Fig. 2. shows current paths from 
“A” to “C”, from the pipe through 


. Equation (1) 
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the soil, back to the pipe, and through 
the pipe to “A”. This current flow is 
caused by a difference in potential for 
some reason between “A” and “C”’. As 
the metal at “A” corrodes, the under- 
lying metal is protected from dissolved 
oxygen by the corrosion products. The 
result is that the causation potential is 
now 1.4 volts due to the oxygen at 
“C” and none at “A”, regardless of 
the initial potential difference. Decom- 
position products at “A” and “C”’ set 
up the polarization potential Ej. 

As the actual soil resistance is pro- 
portional to the resistivity or specific 
resistance, Ry, of the soil, combination 
of the foregoing gives the fundamental 
equation: 

Rap . 6 

Equation (2) 


Corrosivity “C” 


The resistance is a complicated fac- 
tor. As corrosion products are formed 
the circuit resistance increases, especi- 
ally at the anode “A’”’, Fig. 2, which is 
incorporated in the denominator of 
Equation (2). This effect is shown by 
the line “OB” in Fig. 1, where poten- 
tial corrosivity “C” is shown versus 
true corrosion loss. 

Current paths in alkaline soils are 
usually long (Fig. 2) and corrosion is 
found on the bottom of the pipe, 
whereas in acid soils the paths are much 
shorter, as in Fig. 3. 

Holler showed that in acid soils cor- 
rosivity was proportional to pH values. 
Putnam, therefore, plotted true corro- 
sion loss against ““C”, obtained by the 
unit cube test. 

Only low “C” values, soils of high 
resistance, apply to Fig. 4. As corrosion 
proceeds in acid soils, corrosion prod- 
ucts build up and very little current 
flows through the soil after the rust 
layer is formed, as shown in Fig. 5. 

Fig. 6 shows the effect of rust layers 
in acid soils. 

A low resistance rust layer is formed 
in the presence of a free hydroxyl ion 
(pH values greater than 7) caused by 
the permeation of salts in solution in 
the soil. For pH values greater than 7, 
the curves do not drop off for higher 
values of “C”. 
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Fig. 1. Corrosivity ‘‘C’’ vs. true cor- 
rosion loss 
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Fig. 2. Long corrosion paths—alka- 
line soil 
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By plotting the data from a series of 
tests on 47 soils it was found that a 
causation potential of 1.4 volts gave a 
straight line function when plotting 
actual corrosion loss against calculated 
“C”. Higher values of E, gave con- 
cave curves, and lower values convex 
curves. Incidentally, 1.4 is the value 
of the causation potential set up by air 
or oxygen in a concentrated cell of 
100 percent efficiency. 
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Fig. 3. Short corrosion paths—acid 
soils 








Equation (2) may now be written 
as follows: 

1.4 — Ey 
Rp 
The only unknown quantity in the 

above equation is the value of “Ey”. 

This may be calculated, as “C” can 

be determined from the instrument 

shown in Fig. 7. 


“or — Equation (3) 


30 





TRUE CORROSION LOSS 


| 


POTENTIAL CORROSIVITY ‘'C'’ 


Fig. 4. Effect of acidity due to path 
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Fig. 5. Atter rust iayer 1s tormed very 
little current flows through the soil 
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From the data obtained, logarith- 
mic graphs may be constructed. Fig. 
8 shows the average of time versus the 
average losses in ounces per sq. ft. The 
equation of the line is: 


wW=kT" Equation (4) 
where: 

W = loss in ounces per sq ft., 

K = loss in ounces per sq. ft. for 


the first year and is the inter- 
cept on the vertical scale, and 

T = time in years. 

The average maximum pit depths 
may similarly be plotted in Fig. 9, 
which has an equation: 

P=K’/T"" . Equation (5) 

where P = in. depth of deepest pit. 

Several curves shown in Fig. 10 re- 
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POTENTIAL CORROSIVITY “C"' 
Fig. 6. Effects of rust in acid soils 





- 





rrr er PPB PPP PPL 


veal Equation (4) with the same slope 
of 0.73 on all the curves. 

Each individual soil has a different 
intercept “K”, which represents the 
loss in ounces per sq. ft. for the first 
year, as shown in Fig. 11 where no 
sight correlation exists. 

If points of equal pH values are con- 
nected, such as pH values of 5.0, Fig. 
12 results. 

Fig. 13 is a composite curve of all 
soils tested. 

It was found that neutral soils 
(pH = 7.0) have a double curve. 
Some neutral soils take on alkaline 
characteristics, whereas some act as 
acid soils, as indicated in Fig. 13. It was 
found that neutral soils having an Ey, 
value less than 0.6 fall in with the acid 
group, whereas those having a value 
greater than 0.6 lie in with the alkaline 
group. 

Fig. 13 shows the definite relation- 
ship between actual corrosion results 


obtained by the U. S. Bureau of Stand- 





Fig. 7. Instrument developed to establish degree of corrosion and predict the 
pipe life due to soil corrosivity 
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Fig. 8. Average of corrosion losses. 
W —= KT-73 





ards and those obtained by the unit 
cube test method when pH values are 
considered. 

All data in this paper refer to speci- 
mens of wrought pipe. When using the 
instrument shown in Fig. 7, the soil 
should be taken under actual conditions 
of pipe depth. 

The “theoretical first leak” is a term 
used representing the first pit penetra- 
ton. The answers obtained from soil 
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Fig. 9. Average of pit depths. 
Pp — K’T?-61 





samples run in the instrument (Fig. 7) 
are the number of years between the 
time of burial of bare pipe and the 
first pit penetration. 


One hundred curves plotted on leak 
records of long duration show leak fre- 
quency and time related by the equa- 
tion: 


T3-5 


N rs Equation (6) 





Fig. 10. Typical U. S. Bureau of Standards soils showing corrosion weight loss 
varying with time so that W = KT-78 
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Fig. 11. No sight correlation exists for 
the individual soil intercept ‘*K"’ 





where: 

N = total number of leaks, 

T = time in years, and 

L = time to the theoretical first 


leak. 


The above equation shows the num- 
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Fig. 12. Curve resulting from connec- 
tion of equal pH values of 5.0 
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Fig. 13. Composite curve of all soils 
tested 
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ber of leaks to increase rapidly with 
time. All sections were taken on a basis 
of one mile. 

Further investigation of the data 
showed that ‘L” can be found for 8-in. 
pipe, with a wall thickness of 0.322 
in., by dividing the value “K” found 
from Fig. 13 by the value 15. The 
time to penetrate other wall thickness 





pipe can then be computed from Equa- 
tion (5). 
The curves in the instrument devel- 


oped (Fig. 7), which is based on the 


foregoing theories, have been trans- 
posed to give the time elapsed between 


the burial of bare pipe and the theoreti- 
cal first leak. 











Putnam’s results from his excellent 
correlation of data and theories have 
been confirmed by many soil tests 
varying widely in resistance and pH 
values. 

The instrument developed by the 
writer should give results practical for 
use during construction and reclama- 
tion programs. 
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Simplified Rule for Determining Right Way 
to Reeve-on Drilling Line 


HERE is a rule, a rather compli- 

cated that tells at which 
drum flange to begin roping a smooth 
drum. If started at the proper flange, 
the rope will wind with the wraps 
tightly hugging each other. It will so 
wind itself on the drum that there will 
be no space between wraps into which 
a wrap from the layer above might 
squeeze and cause serious scrubbing, 
scarfing, or binding. If a rope is not to 
damage itself prematurely, the wraps 
must lie close together. 

To reduce the tendency for rope to 
spool unevenly, many users are em- 
ploying the preformed type, as in the 
manufacture of this type of rope vir- 
tually all internal torsional stresses are 
eliminated. One result of “preform- 
ing” is to impart to the rope the ability 
to resist rotating when passing over 
drums and sheaves as is common with 
non-preformed. This resistance to ro- 
tating and whipping, together with its 
freedom from ‘“crankiness,” permits 
preformed rope to spool much better. 
Regardless of the type of rope used, 
however, all ropes should be properly 
started on the drum. Here’s the rule: 

When a right-lay rope is being un- 
derwound on the drum (that is to say, 
when it leads from the bottom of the 
drum), begin it from the right flange, 
looking at the drum from the rear. If 
a left-lay rope, begin it from the left 
flange. Conversely, if a right-lay rope 
is being overwound (that is, if it leads 
from the top of the drum), begin it 
from the left flange. If it is a left-lay 
rope (overwound), begin it from the 
right flange. 

That’s a complicated rule to remem- 
ber, and more frequently than not, 
quick reference to it is not available at 
the machine. So, here’s a far simpler 
rule—using your doubled-up fist to 
represent the drum, and the index 


one, 


finger to indicate the flange. With 
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Whether the rope is right-lay or left-lay this diagram shows the proper 
drum flange to which to attach the rope 
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right-lay rope, use the right fist. With 
left-lay rope use the left fist. For over- 
wound rope keep your fist back up. 
For underwound rope, palm up. Point- 
ed to the drum the index finger will 
indicate both how the rope should lead 
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from the drum and from which flange. 
The accompanying illustration, made 
available by American Cable Division, 
American Chain and Cable Company, 
Inc., shows how easily this rule may be 
applied. 

















N Type G-MV Compressor Units, a rush of fresh scavenging air 

into power cylinders, sweeps each combustion chamber com- 
pletely clean of exhaust gases. Better combustion, more power, 
remarkable fuel economy, are direct benefits from this unique, low- 
pressure Streamlined Scavenging. 


Low- pressure scavenging air means using less engine power to 
maintain it, gives more power for the real job — compressing. 
What's more, low pressure air does a better job of scavenging. 


Other features of Type G-MV include compact V-angle design, 
Silent-Scot fuel system, oil- cooled pistons, pressure lubrication, 
interchangeable precision-type bearings, Meehanite Metal for all 
iron castings, extremely rugged construction throughout. 
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Record System Plays Important Role 


in Conserving Well Equipment 


xt Adequate lease data and complete individual well records aid 


also in reducing cash and labor expenditures on maintenance jobs 


N the present emergency it is an 
acknowledged fact that oil-field 

equipment in general is difficult to ob- 
tain. A most important objective of 
the oil industry, then, is the conserva- 
tion and care of the equipment in use 
and on hand. The ordinary life of oil 
wells and the equipment used in their 
operation is prolonged by careful over- 
all maintenance. This maintenance 
work is greatly aided by the use of rec- 
ords of the equipment and operations 
for each well operated by the com- 
pany. 

One of the major oil companies pro- 
ducing more than 1400 wells along the 
Sabine River in Gregg County, East 
Texas, began a system of records for 
each well and lease produced by the 
company. The system has been in effect 
for the last 3% years and the results 
from its use have proved extremely 
gratifying to the company. As a result 
of the system of records set up, the lift- 
ing cost per barrel for this company is 
less than that of any other company in 
the field. 

Their record of an individual well 
begins when that well is authorized by 
the main offices of the company. A 
requisition from the production depart- 
ment is forwarded to the materials de- 
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partment and the record for another 
well is thus begun. 

In the first section, Fig. 1, of the 
well record is listed such information 
as the lease, well number, contractor, 
type of contract, and other data of 
general importance. 


Drilling, Casing, and Tubing 


Actual drilling of wells for this com- 
pany is done by contract, with the con- 
tractor supplying the drilling mate- 
rials. 

From the warehouse or materials de- 
partment is sent the equipment neces- 
sary to clear the well site such as drag- 
lines, bulldozers, etc. When the con- 
tractor is ready the surface pipe and 
cement are sent by truck to the well 
site from the company warehouse in 
the field. The first item of this well, 
the casing, is entered in the records 
with full information on size (outside 
diameter), make, grade, weight, kind, 
thread, length of pipe, setting depth, 
and the sacks of cement used. A de- 
scription of the float or shoe coupling 
is included with the date the casing 
was run and set. 


Tubing data of the well are the same 
as those of the casing with the addi- 
tion of the number of joints, the dis- 
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tance off bottom, the items of equip- sure, sacks of cement used in form, 
ment on bottom, and the distance of kind, retainer size and depth, top, re- 
perforations from the end of the tub- sult, and new depth of the well. 
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Contractor Type contract : Depths: Total Plugged back __ 


Method To ‘ Structural marker ___ Depth 


First pay (T. S.) ___ From _ 


Date: Started Completed Auth. No. Second pay _ _From _ 


Kind of rig used Third pay SFr 
| 
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Water from Distance | Size hole drilled To : To 


Kind of fuel From Distance | Electrical surveys Size hole below casing 
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Fig. 1. This is the first section of the record kept on each well by the 
company for general information 
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ing. The initial liner and/or screen is Perforating, Shooting, or 
entered on the record as it is run in the Acidizing 

well, the first item being at the bottom ; 
of the hole with the depth. There is Included in the perforating record 
also contained a description, size, and of the well are job number, method, 
length of the liner and screen. depth to which the well was drilled, 


Valves and Packers eaten nee 


number of shots and size of perfora- 
tions, the depth range perforated, and 
name of the perforator. 

On the acid or shot record are shown 
the depths, the number of quarts or 
gallons, type acid or kind of explosion, 
the kind of shell that was cleaned out 
of the well after shooting and the final 
pressure, the company or shooter and 
acidizer, and the daily production of 
the well before and after shooting or 
acidizing. 

The all-important drill stem test oc- 
cupies one section of the well record 
sheet. Beginning with the name of the 
tester, it includes the kind of packer, 
depth of hole, depth to the bottom of 
packer, the formation tested, the water 
load, the chokes (bottom and top), 
surface pressure, length of time the 
tool was open, the recovery of oil, 
water, mud, bottom pressure of the 
well flowing and shut-in, and the gas 
flow (MCF in 24 hours). 


Surface Equipment 


A complete description of all the 
equipment above the surface on the 
well is listed on the record consisting 
of the derrick, crown block, tubing 
head, braden head, tubing valve, casing 
valve, choke, and Christmas tree. The 
valves, tree, etc., are also recorded for 
the test pressure, make, and serial num- 
ber. Included in the list are the pressure 
bomb connections, pick up joint 
(thread), flow device, flow line size and 
length, separator, and kind of tanks. A 
list is kept of the number of individual 
wells flowing into the same line, the 
same separators, and the same tanks. 

On the reverse side of the well rec- 
ord, information taken from the well 
log below the casing seat, the core rec- 
ord, and the drilling time record are 
carefully recorded for future use for 
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Data concerning flow valves or in- Cleaning vat (foreground) for cleaning equipment before painting and 
termitting valves begin with the date reconditioning for storage; machine shop for making repairs (background) 


of installation, make, number, size, 
spring, port opening, heading valve, 
and location of valves. 

When tubing, valves, packers, liners, 
screens, or any other equipment of the 
well are removed, the date of and the 
reason for its removal must be given in 
full on the record. 


Packers are listed on the record, 
which shows make, size, type, depth 
set, anchor, the reason for running, and 
the reason for removal. 

The importance of the record on 
squeeze or plug-back jobs is easily rec- 
ognized. This section of the company’s 
record is one of the most complete. Be- 
ginning with the date, the section con- 
tains the job number, the full reason 
for the job, the depths, method, max- 
imum and final breakdown pressures, 
the minimum and final squeeze pres- 
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recompleting the well in other forma- 
tions. Here are listed the core number, 
recovery, formation, thickness, color 
cut or show, and top and bottom 
depths of the formation. 

The bottom section of the reverse 
side of the well log is given to poten- 
tial tests as concerns the date of the 
test, method, time, bbl. of oil, bbl. of 
water, tubing and casing pressures, and 
the gas volume, or gas-oil ratio. 

Bottom-hole pressures are also listed 
on the record with the date of test and 
the subsea depth or pressure datum. 

This lengthy and exact well record 
requires careful work on the part of 
the field warehouse office force; how- 
ever, the value of the record may be 
seen from the following illustration 
taken from the records of the com- 
pany’s files. 


Drilling and Workover Costs 


Drilling a well in the East Texas 
field will cost approximately $10,000. 
The workover of a well will range from 
$200 for a simple workover such as 
pulling tubing and replacing the packer 
rubber to a major workover with un- 
limited cost. There are wells in the 
East Texas field that have cost far in 
excess of $20,000 for a single workover 
that began with the simple packer rub- 
ber replacement; however, the lack of 
records or poorly-kept records, and 
even the poor usage of the average kept 
record, are regarded as among the rea- 
sons for the difficulties encountered. 

The general average cost of the vari- 
ous workovers in the East Texas field, 
when no difficulty is encountered is as 
follows: replacing packer rubber, which 
requires the pulling of well tubing, 
$200; setting a new hook-wall packer, 
which also requires pulling the tubing, 
$600 to $700; to set a formation 
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Rolls of wire line, Christmas tree valves, 
and other equipment at the warehouse 
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packer, $1000 to $1100; and in 
squeeze-cementing jobs is found the 
largest variation in cost, $700 to 
$1000. 

The company recently purchased a 
lease on which one well had already 
been drilled. According to the record 
kept by the former owner, the cost of 
drilling the well was $9000. After the 
well had produced for a short time, it 
became necessary to set a formation 
packer to exclude the Woodbine water. 
The total cost of this job was estimated 
at $1000 after the record of the well 
had been consulted. The packer set in 
the well was the type that released 
when an upward pull was exerted on 





Pumping engines for wells going on pump or replacing engines brought into 
the warehouse shop for repairs 
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the tubing. When the workover crew, 
checking from the record, applied pres- 
sure to the tubing the packer did not 
release and when the pressure was in- 
creased beyond the point at which the 
packer should have released, the tubing 
string parted. 


A rig was then moved in to drill out 
the obstruction in the hole that had 
been holding the tubing, but it was 
found to be too hard. Operators were 
forced to set a whipstock, drill through 
the casing, and run a liner to the pro- 
ducing formation. 


The total cost of the workover job 
on this well was $15,000. The job that 
should have taken about 2 days re- 
quired 5 weeks. It was believed that 
the tubing had been cemented into the 
well. A second well was drilled on the 
same lease for the company by contract 
with a drilling company. The record of 
this well was as completely made as 
was possible by the operators. All 
equipment and operating data were 
carefully compiled and entered into the 
warehouse records. 


Exclusion of the Woodbine water in 
this well, as in the other, required the 
setting of a formation packer. The cost 
of the job was estimated at $1100. Be- 
fore going to the well, the workover 
crew studied the well record, selected . 
the necessary equipment, set the packer 
at less than the estimated cost, and 
completed the job in two days’ time. 
There was no secret about the well for 
the crew and the full benefit of the 
complete well record was realized. 


Yard Equipment 


A surplus of equipment, recorded 
with the regular yard stock in a per- 
petual inventory, for repairs and main- 
tenance are kept on hand by the com- 
pany warehouse to last a period of 60 
days. This equipment is kept clean, 
painted, and ready on one of the leases 
for immediate transportation and in- 
stallation. 


Pipe, casing, and tubing are the only 
three items that are ordered into the 
yard of the warehouse as they are 


needed. 


The plant cards of the warehouse 
contain a list of the equipment on all 
leases. These cards cover all lease houses 
and buildings, derricks, pumping equip- 
ment, tanks, separators, and treaters. 

Copies of the records of equipment 
transferred from the warehouse to the 
wells on leases are kept, both in the 
warehouse office and in the main office 
of the company. The same procedure is 
followed on equipment being trans- 
ferred from one lease to another. Field 
transfers are used when equipment is 
sent from one field warehouse of the 
company to warehouses in other fields. 
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Blending to Improve Refinery Products 





by Rk G. aloud 


xp Road tests provide important data on motor fuel—Net 
effect of blending with butane and isobutane 


Development Engineer, Hancock Oil Company of California 


a. debutanization of all gaso- 
line cuts in the refinery with 
which the writer is connected, it is 
found that the residual pentanes plus 
have an absolute vapor pressure of 4.5 
to 5 lb. per sq. in. and their boiling 
points are too high in the lower half 
of the distillation curve. Also on hand 
is the normal butane remaining from 
the de-isobutanizing operation. Al- 
though this normal butane can be con- 
verted into the iso form or can be 
marketed as L. P. G. (liquefied petro- 
leum gas), these factors do not form 
a part of the present discussion and 
some amount of the C, is needed to 
blend with the pentanes plus to bring 
them to vapor pressure requirements. 

Let us see how the supply is going 
to fit the demand. Figures are available 
from a plant of almost the same capac- 
ity as the hypothetical one we are us- 
ing for illustration and will serve our 
present purpose. 


pressures of each constituent. A perti- 
nent application of this law is the bal- 
ance shown above. Note the wide 
spread between the vapor pressures of 
normal butane and the pentanes plus, 
but observe also that, because of the 
much greater amount of the heavier 
stock, the partial pressure of the bu- 
tane in the blend is only about one- 
half the total vapor pressure. The re- 
sultant vapor pressure of the composite 
is 11.46, which is only slightly higher 
than the average absolute vapor pres- 
sure for motor gasoline. A slight reduc- 
tion in the volume of butane reduces 
the vapor pressure to any desired point. 

The relationship between the 
amounts of various hydrocarbons, or 
groups thereof, are shown graphically 
in Fig. 1. A careful study and use of 
the curves in Fig. 1 are suggested as 
an aid to the reader in understanding 
many of the points discussed in this 
article. 











THE DEMAND 
Gal./day, Mols/day, Mol, V.P. at Partial 
pentanes plus _pentanes plus percent 100° F. pressure 
Primary 25,858 1,513 17.35 3.7 0.64 
Natural 21,630 1,388 15.92 10.3 1.64 
All other 105,057 5,820 66.73 8.45 2.29 
152,545 8,721 100.00 4.57 








The absolute vapor pressure, then, 
of all pentanes plus is 4.57. The differ- 
ence between this figure and the desired 
absolute vapor pressure of the finished 
gasoline is the measure of the demand. 











THE SUPPLY 
Gal./day, Mols/day, 
Cs Cs 
Primary 1,316 110 
Natural 9,237 770 
All others 6,398 534 
16,951 1414 





Boiling Range of Blends 


The boiling range of blends cannot 
be arrived at so accurately or easily as 
the other characteristics, but by a 
somewhat involved series of calcula- 
tions it can be approximated closely 
enough for the basic purpose. This is 
accomplished by averaging the material 
boiling up to a given temperature, in 
the ratio of each blending agent that is 
used. The entire distillation range can 
be found by carrying out the calcula- 
tions for each 10 percent. A graphical 








THE BALANCE 


Mols per V.P. at Partial 
day percent 100° F. pressure 

Normal butane 1,414 13.95 52 7.53 

Pentanes plus 8,721 86.05 4.57 3.93 


11.46 lb. per sq. in. abs. 








Dalton’s law states that the total 
pressure of a mixture of liquids of sim- 
ilar nature is a function of the relative 
amounts as well as the relative vapor 


solution, however, is easier and may 
serve the purpose. The distillation 
curve of the blend will be spaced from 
the curves of the two blending stocks 
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by a distance along the percentage axis, 
which is inversely proportional to the 
amount of each blending stock used. In 
applying these rules to the blending of 
a low vapor pressure (4.57 lb. per sq. 
in.) naphtha with a normal butane 
that has a high vapor pressure (52 Ib. 
per sq. in.) and is a single hydrocar- 
bon, it must be kept in mind that the 
single hydrocarbon has not a distilla- 
tion range but has a boiling point that 
is constant for any given pressure. The 
“curve,” therefore, would be a straight 
horizontal line, as the boiling point of 
butane at atmospheric pressure is 31.1° 
F., and indicates that it would vaporize 
completely at the initial boiling point 
of a blend such as the one with which 
we are concerned. 

From the material presented in the 
preceding paragraphs it may be clearly 

(Continued on Page 44) 
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LUBRICANT RESERVOIR 


Follow the arrows above. They show how 
semi-circular grooves in the body and plug 
join to make full circular grooves around each 
port when the valve is closed. Another advan- 
tage—no lubricant groove ever passes a body 
port. This protects lubricant in grooves from 
being washed out. 


Line pressure acts against pistons in the 
reservoirs to automatically force lubricant into 
downstream sealing grooves. The greater the, 
line pressure, the tighter lubricant is packed 
into the vital sealing area—automatically. 
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(Continued from Page 41) 
seen that the normal butane remaining 
after the segregation and use of the iso- 
butane for a more profitable purpose, 
can still be used advantageously as a 
light blending stock as can the natural 
gasoline whence it came. 


Blending to Specified 
Distillation Curves 


Thus far we have shown that the 
normal butane available from the sep- 
aration of the iso form would roughly 
balance the amount of low vapor pres- 
sure stock when the objective was only 
vapor pressure adjustment. The heavy 
stock was considered as a whole, or, as 
if the various stocks that made up the 
sum of heavy material were to be 
dumped in the same batch regardless of 
their varying characteristics other than 
vapor pressure. 

This, however, falls far from meet- 
ing the actual conditions. These are so 
varied that only their significance can 
be calculated. We have also set up as 
an ideal to be attained, a high percent- 
age recovery of isobutane and the buty- 
lenes, and based our blending calcula- 
tions upon the vapor pressure of the 
bottoms from that recovery. For ex- 
ample, if we were operating an alkyla- 
tion unit and were required to restrict 
the supply of either of the charging 
stocks for a period or in an amount 
more than could be handled by normal 
storage provisions, the reduction of the 
supply of either of the stocks over a 
considerable range involves no major 
adjustments to the stabilizing or frac- 
tionating apparatus, but only a reduc- 
tion in reflux ratio and perhaps a de- 
crease in heat to reboilers. 


The only penalty is the slight rise in 
vapor pressure of the bottoms. As has 
previously been suggested, this might 
often be a desirable condition. Further, 
we had counted upon almost complete 
debutanization of the primary stock 
and of the natural gasoline. The bot- 
toms from that operation would have 
a vapor pressure within the proper limit 
for motor gasoline, but perhaps we do 
not need, at times, such a quantity of 
specification vapor pressure motor gas- 
oline but do need natural gasoline to 
straighten out some high and low 
points in our distillation curves. If these 
points are considered in the design of 
the equipment the vapor pressure and 
boiling points of the products can eas- 
ily be controlled. 


Other Advantages of Control 


Much time and money have been 
spent in recent years in trying to devise 
a standard laboratory method for eval- 
uating the knock characteristics of gas- 
oline that would closely simulate road 
conditions. None of the results obtained 
has been entirely satisfactory. The 
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spread between the readings by the two 
methods that are considered standard 
seems to be, in a considerable degree, a 
function of the amount and nature of 
the cracked stock in the blend. 

For some years the writer has been 
convinced that none of the laboratory 
methods could possibly take into ac- 
count all the perversities of the in- 
ternal-combustion engine or all the idi- 
osyncracies of the operator thereof. He 
is further convinced that narrow dis- 
tillation range and lower 90 percent 
and endpoints for the fuel would effect 
a distinct improvement in the perform- 
ance of a motor, but doubts whether 
this improvement is measurable on the 
laboratory knock engine. A complete 
discussion of the reasoning that 
brought about this conviction is not 
pertinent to the present subject, but 
the physical means by which the idea 
was worked will be of interest. Fig. 2 


Gasoline-air mixture at carburetor 
discharge 

Gasoline-air mixture at front-cen- 
ter-rear of intake manifold 

Exhaust gas from each cylinder 

Exhaust gas composite 

Barometric pressure 

Air saturation 

Intake manifold vacuum 

Power (relative in terms of equiv- 

alent grade) 

Air-fuel ratio; each cylinder and 

composite. 

Many comparative tests have been 
made under all conditions of speed and 
load. A regular gasoline of average dis- 
tillation range and A.S.T.M. octane 
number was checked against a labora- 
tory blend, both having approximately 
the same percentage of cracked stock 
and showing the same laboratory oc- 
tane number. Their specifications aver- 
aged as follows: 





A.P.I. gravity 


I. 
‘Z 


F. 
AY 
B. 


10 percent 

50 percent 

90 percent 

Endpoint 

Octane number—No TEL 





Octane number—0.9 cc. TEL/gal. 


Conventional Laboratory blend 


59.7 61 
9.0 7.8 
88 102 
137 150 
238 —O 240 
367 315 
392 360 
68.5 69 
74 74.5 








shows the instrument panel designed 
by the writer and built into the com- 
pany car he drives in performing his 
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Fig. 1. Amount of a natural gasoline 

component that can be substituted for 

another component without changing 
the vapor pressure 





regular duties. The car has come to be 
known in the Pacific area as the “loping 
laboratory.” Among the many observa- 
tions that can be and are made with 
this equipment and that relate directly 
to the problem discussed are: 


Temperatures of: 
Gasoline in carburetor bowl 
Air to carburetor 


Note that the range from initial to 
endpoint in the conventional blend was 
more than 300 deg., whereas the spe- 
cial blend showed a range of only 158 
deg. The difference in vapor pressure 
reflects the effect of lower boiling 
points of the lower half of the conven- 
tional blend curve and, particularly, 
the initial and 10 percent points. The 
sulphur content of the two blends was 
practically the same, therefore, there 
would be no particular difference in 
the lead susceptibility. 

From the foregoing figures one 
would conclude that no substantial 
advantage accrued from the careful 
blending by boiling points to arrive at 
a relatively straight and narrow distil- 
lation curve. When the “loping labora- 
tory” was operated on the road, how- 
ever, there was an entirely different 
story. When the car was used sensibly 
there was no knock from the labora- 
tory blend. Deliberate misuse, such as 
full throttle in overdrive at 10 mi. 
per hr. and zero vacuum, produced a 
knock. With the conventional blend 
the knock was audible when passing 
from main to power jet at 7 in. to 9 in. 
Hg. vacuum on intake manifold, and 
again at full throttle and driving 
speed. These tests were then dupli- 
cated by another driver who was not 
informed of the nature of the two 
fuels, or in which of the auxiliary 
tanks each fuel was placed. He was 
told simply to report his observations. 
These observations checked, insofar as 
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Fig. 2. Instrument panel (upper) and engine connections (lower) in the 


“loping laboratory’’ 
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could be expected, with those of the 
writer. 

There were simply no rules in the 
book to account for the results ob- 
tained, so further tests were made. It 
seemed obvious that improved com- 
bustion might account for the results. 
It was reasoned that the better be- 
havior of the engine was due to more 
complete atomization of the gasoline. 
This theory can be supported, but is 
beyond the scope of this article. It will 
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suffice for the present to make the fol- 
lowing simple statement: if the even 
rate of progress of distillation-by-heat 
of a group of volatile hydrocarbons 
in a laboratory distillation is depend- 
ent, in a substantial degree, upon the 
spread between the initial and final 
boiling points of the entire group and 
the proximity of the boiling points of 
adjacent single hydrocarbons, or small 
groups, then the atomization by abso- 
lute-pressure-reduction-due-to-atomiz- 


THE PETROLEUM ENGINEER, February, 1942 





ing-agent will be subject to the same 
influence. 

By repeated checks and coérdination 
of data, several points in the tests that 
first were confusing were later ex- 
plained. With the same jets in the 
carburetor the air-fuel ratio showed a 
richer mixture with the laboratory 
blend than when the conventional fuel 
was being used. There was no change 
in fuel mileage. Reducing the size of 
both jets by two numbers resulted in 
equalizing the air-fuel ratios and ef- 
fecting an increase in miles per gal- 
lon of the narrow-range fuel over the 
conventional of approximately 8 per- 
cent. It was also observed that exhaust 
gas temperatures were 10 percent lower 
when the laboratory blend of fuel was 
used. The results of these tests are 
easily understood by the reader without 
explanation. 


Effect of Removing Isobutane 


So much attention has been given to 
cracking during the last ten years that 
the industry seems to have overlooked 
an important potential source of high- 
octane gasoline. The impetus given by 
defense requirements to the production 
of aviation gasoline has served to di- 
vert some attention from cracking to 
other sources, as aviation gasoline speci- 
fications are such that cracked stock 
is not presently used in its production. 

The phase now to be discussed has to 
do with a further development brought 
out previously in this article; that is, 
that there are several ways whereby the 
refiner can increase his revenue through 
closer fractionation of natural gasoline. 
A brief review of the points thus far 
made will help to clarify the matter 
and give proper emphasis to the last 
and most important point. 

We have taken a typical 25-27 Reid 
vapor pressure natural gasoline and an 
average pressure distillate, have depro- 
panized them, with the propane, propy- 
lene, and lighter components consid- 
ered as the undesirables. Next came de- 
butanization with the iso and normal 
butane as the overhead and desirable 
stock. After this the iso was separated 
from the normal butane, holding the 
iso for alkylation charge stock, and 
blended the normal back into the bot- 
toms from the last operation. Inspec- 
tion of the boiling points of iso and 
normal butane and the curves shown 
in Fig. 1 will indicate that approx- 
imately 1! times as much normal as 
isobutane can be used in a blend with- 
out change in vapor pressure. 


The octane number of normal bu- 
tane, however, is 90.5, whereas that of 
isobutane is 97. The net effect upon the 
clear octane number of the blend 
should not be neglected, as it can be 
accurately predicted by simple propor- 
tion. This is not all gain because the 
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lead response will be lower, as shown 


in Fig. 3. 


Substitution of Iso for 
Normal Pentane 


What effect upon octane number has 
the substitution of iso for normal pen- 
tane? Here again we have an idea, the 
period of gestation of which was as 
long as the period during which we 
have had knowledge of the advantage 
of high octane number. 

The octane number of isopentane is 
88.7 and normal pentane is 69.3. Surely 
that differential is a characteristic 
worth some trouble to make available. 
This pronounced difference has been 
recognized for some time but only the 
recent need for higher octane, lower 
endpoint stocks has caused the serious 
effort to take advantage of it. Previous 
consideration has usually gone no fur- 
ther than the conversational stage be- 
cause of doubt of the practicality of 
the fractionation of the two stocks, as 
the differences between their respective 
vapor pressures and boiling points are 
not large. 


Vapor pressure 


at 100° F., 
lb. per sq. Boiling point, 
in. abs. oF, 
Isopentane 20.3 82.3 
Normal pentane 15.5 97.0 


The fractionation would, therefore, 
require many trays, consequently, a 
high tower and a high reflux ratio. The 
cost of the operation was not justified 
by the market price of motor gasoline. 
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Fig. 3. Lead response as a function of 
initial octane number 
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octane number, the distillation range, 
the vapor pressure, and the gravity to 
such points that the specifications are 
met with the addition of the specified 
maximum of tetraethyl lead concentra- 
tion. Not all isopentane recovered is 
ordinarily required nor can it all gen- 
erally be used because of vapor pres- 
sure and distillation limits. 

Army and Navy specifications are 
not entirely stable at the time this is 
written but, for present use, the fol- 
lowing will suffice: 








ON-CFR aviation knock test method, max. 91 100 
TEL content—cc./gal., max. 4 3 
Reid vapor pressure 7 7 
Distillation 
at 10 percent evaporated, max. temperature of 167 167 
at 50 percent evaporated, max. temperature of 212 212 
at 90 percent evaporated, max. temperature of 275 275 
Residue, percent max. 1.5 1.5 
Loss, percent max. 1.5 1.5 
Sulphur, weight percent max. 0.05 0.05 








It will be well, at this point, to define 
more clearly the objective in making 
this separation. Merely to observe the 
theoretical advantage of the higher oc- 
tane number of the isopentane is not 
sufficient. Current specifications of 
100-octane aviation gasoline rule out 
isopentane as a constituent. Use of iso- 
pentane, then, is confined to the blend- 
ing of 91-octane gasoline. Experience 
has shown that the butane-free stock 
had too high a vapor pressure and was 
too high in A.P.I. gravity to meet 
Army and Navy specifications. Pen- 
tane-free material, on the other hand, 
failed to meet the specification from 
the opposite direction and was too low 
in bare octane number and lead suscep- 
tibility to meet the specified octane 
number with the permitted concentra- 
tion of tetraethyl lead. Replacement of 
the normal pentane with the required 
amount of isopentane brings the bare 
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Response to Tetraethyl Lead 
Not all hydrocarbons respond equally 
to the knock-resisting tendencies of 
tetraethyl lead. The susceptibility of 
gasolines to tetraethyl lead depends 
mainly on two factors: the bare octane 
number and the chemical composition. 
Within certain limits, the lower the 
original octane number of a gasoline, 
the better is its response to the lead. As 
a result, tetraethyl lead is most effec- 
tive in small concentrations, and its 
effectiveness rapidly decreases with in- 
creasing concentration. This might 
seem to afford a reason for leading low 
octane stocks, but, because of the de- 
mand for high octane number gasoline 
and the limits placed on the concentra- 
tions, we find it necessary to accept 
this characteristic and make the best of 
it. Making the best of it is a matter of 
striking a balance between the cost of 
the lead and the cost of producing the 
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bare stocks, at the same time remaining 
within the limits of other requirements 
of the specifications. 


Two gasolines of the same octane 
number may have different lead suscep- 
tibilities depending on the chemical na- 
ture of their constituent hydrocarbons. 
This is largely due to the nature of the 
crude oil and the type of cracking 
practiced, and is not, therefore, perti- 
nent to the present discussion. At the 
moment we are interested in the rela- 
tive advantages of isolating and using 
certain paraffinic hydrocarbons of high 
octane number. In order to weigh these 
advantages with practical accuracy it 
is necessary that we compare the lead 
response of these hydrocarbons with 
that of an average cracked gasoline. It 
may be stated that the total amount of 
sulphur compounds is the principal de- 
pressing factor on the lead susceptibil- 
ity of a cracked gasoline. The depress- 
ing effect of these sulphur compounds 
is attributable to their reaction with 
tertaethyl lead in the burning mixture, 
resulting in the formation of lead sul- 
phide, which is inactive as a knock 
suppressor. Fig. 3 shows the degree in 
which the lead susceptibility is affected 
by the initial octane number of the 
bare stock. This chart is based upon 
the assumption that the sulphur com- 
pounds in stocks being analyzed are 
negligible in quantity. To use the chart 
requires that some number of experi- 
mental determinations of octane num- 
ber be made, and these values marked 
on the vertical lines. The codrdinates 
are so calculated that the lead response 
plots as a straight line between the oc- 
tane number of the bare stock and that 
at a maximum concentration of 6 cc. 
per gal. If both these determinations 
are accurate the intercepting line will 
give fairly accurate indications of the 
octane number at other concentrations. 
Obviously, laboratory checks should be 
made frequently. 


Effect of Sulphur Compounds 


Fig. 4 shows graphically the results 
of experiments that have been run to 
determine the part that total sulphur 
compounds play in the low lead re- 
sponse of cracked stocks. This graph 
and accompanying tabulations are well 
worth checking and studying, as they 
seem to confirm results obtained by 
other investigators. The heptene was 
used because it is distinctly an unsat- 
urated form and has a high bare octane 
number and, in that characteristic, is 
the opposite of normal heptane. As it 
is low in sulphur content, the low lead 
response must be attributed to its 
chemical structure and, therefore, 
makes clearer the comparative effect of 
sulphur and the other characteristics 
upon octane number. The butyl mer- 
captan was used as a convenient meas- 























ure of sulphur. Its total sulphur con- 
tent may be called 35 percent. 

The A curve is based upon the over- 
head from a flash distillation of a 25- 
deg. A.P.I. California crude. Its high 
A.P.I. gravity, low sulphur content, 
and narrow distillation range with low 
endpoint indicate the presence of the 
lower molecular weight, higher octane 
number, paraffinic compounds. Note 
that its bare octane number is rela- 
tively high for straight-run gasoline 
and that it responded readily—10 
points—to the low concentration of 1 
cc. per gal., but that the susceptibility 
curve began to flatten out between 1 
and 2 cc. and in a still greater degree 
from 2 to 3 cc. 

Now observe curve C, representing 
heptene, and note that, although it is 
an unsaturate, its sulphur content is as 
low as the primary straight-run stock. 
Its bare octane number is high for these 
reasons and its poor lead response, then, 
is attributable almost entirely to its 
chemical structure. 

Analyze the results of mixing 10 
percent heptene with 90 percent of the 
primary or paraffinic group as shown 
on curve B. It is found that density, 
sulphur content, and boiling range have 
been affected approximately in true 
proportion, but that the octane num- 
ber of the blend has not been reduced 
by 90 percent of the spread between 
the octane number of the heptene and 
of the primary group. This is shown 
graphically by curves A, B, and C. 
This is caused by the “high blending 
value” of certain iso groups that has 
the characteristic of causing a rise in 
the octane number of a blend in which 
these groups are used, the rise being in 
excess of their own octane number 
times their percentage in the blend. 

Curves D and E show the effect 
upon octane number and lead response 
of the presence of additional sulphur 
in equal amounts in a high octane, low 
sulphur, unsaturated hydrocarbon and 
in a paraffinic group of equally low ini- 
tial sulphur and relatively high octane 
number, despite its paraffinicity. 


All factors previously mentioned 
combine to depress the lead susceptibil- 
ity in both mixtures. In D the response 
is extremely small, only one octane 
number with 3 cc. per gal. This is a 
natural result of the high bare octane 
number. 


Conclusion 


The art of cracking was not devel- 
oped primarily to produce an internal- 
combustion engine fuel of less knock- 
ing tendency. The actual fact is that 
cracking was developed because of the 
necessity for finding profitable use for 
the residue from the distillation of 
crude oil for the production of 
straight-run gasoline. 


Octane Number 
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1.0 2.0 3.0 
CC. of TEL per Gal. 
(F. L. Smith, The Hancock Oil Company of California) 
eee Ss «aw ee «ee B Cc D E 
Primary 10% Heptene Heptene 98.4% Heptene 98.4% Primary 
90% Primary 1.6% Butyl 1.6% Butyl 
Mercaptan Mercaptan 
A.P.1. GRAVITY 63.4 63.7 66.6 66.5 63.5 
SULPHUR 0.02 0.02 0.02 0.60 0.60 
IBP 90 90 190 188 91 
10 144 150 192 192 145 
50 218 211 194 194 216 
90 314 304 200 201 313 
EP 355 352 225 225 355 
ON with 0 cc. TEL. 69.5 73.0 82.0 79.5 67.5 
ON with 1 cc. TEL. 79.5 80.0 84.0 80.0 68.5 
ON with 2 cc. TEL. 83.0 83.5 85.0 80.0 69.5 
ON with 3 cc. TEL. 85.0 85.5 86.0 80.5 70.0 


Fig. 4. Determination of the effect of sulphur and unsaturates on TEL susceptibility 





Looking at the picture from the op- 
posite side, aviation is causing the in- 
dustry to look elsewhere than to crack- 
ing for an adequate supply of internal- 
combustion engine fuel of higher qual- 
ity than has heretofore been demanded. 
The nation has potential sources of 
such a fuel in these selected paraffinic 
hydrocarbons and the accomplishment 
of their recovery in adequate quantity 
is not a matter of refinery technique 
so much as it is a matter of overcom- 
ing our prejudice against disturbing 
the status quo of business customs. Op- 
portunity for legitimate profit cures 
many prejudices and this one can be 
overcome by objective consideration of 
the situation. 

The situation is that each company 
must view the problem from the angle 
of the selected stocks that are available 
to itself. The larger companies with 
full cracking facilities have ample 
amounts of the unsaturate half of the 
alkylation plant charge stock, for ex- 
ample. If their supply of natural iso- 
butane is not sufficient to equal this, 
isomerization of normal butane answers 
their problem. This avenue is open also 
to combinations of smaller refineries. 

The natural gasoline plant can sup- 
plant the isobutane presently going into 
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liquefied petroleum gas with normal 
butane and, perhaps, some propane. It 
then has a raffinate that sells for per- 
haps twice the price of liquefied petro- 
leum gas. To both the natural gasoline 
manufacturer and the refiner is open a 
further avenue of profit in the separa- 
tion of isopentane. Another point in 
this connection that will bear repeti- 
tion is that the removal of a part of 
the isopentane fraction from a debutan- 
ized natural gasoline leaves an extract 
likely to be a first class base stock for 
premium motor fuel. When the normal 
pentane has been removed and replaced 
with a major part of the isopentane the 
result, as has already been shown, is a 
stock of such nature that the addition 
of the specified limit of tetraethyl lead 
produces a 91-octane number aviation 
gasoline. 

To the refiner with meager cracking 
facilities, polymerization offers oppor- 
tunity for additional profit. This may 
be catalytic or thermal conversion of 
gases that produces a stock of from 75 
to 82 octane number, or it can be 
selective polymerization followed by 
hydrogenation, a combination that can 
produce a gasoline close to 100-octane 
number bare. 
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COOLING THE } fy{}{} H.P. OF OIL INDUSTRY'S LARGEST 
MODERN POWER PLANT WITH . . . 









Siteat Auding Maetho dA for.. 


JACKET WATER 
NATURAL GAS 
COMPRESSED AIR 
LUBRICATING OIL 


e STEAM 
e HYDRO-CARBON VAPORS 


Big Lake Oil Company is to be complimented on the 
construction of one of the largest modern generating 
systems in service today. 


THE HAPPY COMPANY is indeed appreciative and 
proud of having been chosen as a source of ultramodern 
HAPPY AIRFIN EQUIPMENT for cooling the engine 
jacket water and lubricating oil for the 3600 H.P. 


We invite you to submit to us your cooling problems. 
Our engineering department will be pleased to advise 
with you. Write The Happy Company, Drawer 771. 
Tulsa, Oklahoma. Branches and field representation: 
Seminole, Oklahoma; Ellinwood, and Wichita, Kansas: 
Ft. Worth, Odessa, Pampa and Kilgore, Texas; Salem. 
Illinois: and Smackover, Arkansas. 


MINIMUM WATER- EXACT TEMPERATURE CONTROL 





TULSA, OKLAHOMA 


SCALE ELIMINATION - LOWER MAINTENANCE COSTS- ECONOMICAL USE OF ANTI-FREEZ! 
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Generating units driven by gas engines that produce 2000 kw. per 24-hour day 
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Wells in Big Lake Field Now Pumped 


by Power from New Generating Plant 


iA PETROLEUM 
I ENGINEER 


ea 


hee 
Pees 


by “Fuad Ht am 


Managing Editor 


HE Big Lake Oil Company has 

recently placed in operation in 
the Big Lake field, Texas, a generating 
plant to supply power for well pump- 
ing and servicing, the operation of 
gathering and main pipe-line pumps, 
gasoline plant equipment, and to pro- 
vide power for the town of Texon, 
the population of which consists al- 
most entirely of the oil company’s em- 
ployees. The plant, complete in every 
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Bank of transformers that steps-up 
voltage from 2,300 to the 13,800 
volts required for field operations 
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xt Six generating units provide power to 149 wells, pipe line 
pumps, gasoline plant, and company camp—output of 


plant is 2000 kw. per 24-hr. day 
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Air filters and exhaust silencers are 
mounted in a manner to permit the 
exhaust lines to expand without plac- 
ing a strain on the silencer, and the 
concrete piers in which supports are 

set eliminate possible vibration 
of the building 
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detail, was placed on load January 1, 
having an output of 2000 kw. per 
24-hour day. This output is distrib- 
uted to the several consuming outlets 
by three feeder circuits. One circuit 
feeds a bank of four 1000-kva. trans- 
formers, of which one is a standby, 
that steps-up the voltage from 2,300 
to the 13,800 volts required for field 
operations. A second circuit feeds 
three 2400-kva. transformers that re- 
duce the voltage to 110-220. This 
power is used by the company camp 
and the town of Texon. A third cir- 
cuit, for operation of the generating 
plant’s auxiliary equipment, feeds three 
50-kva. transformers. 


In the field, power generated by the 
plant is pumping 145 wells that pro- 





































































duce from depths of 2900-3100 ft. 
and 4 that produce from a 2400-ft. 
zone. Sectionalized pole-top discon- 
necting switches have been installed, 
one at the plant and several through- 





out the field, so that, should the load 
become inadequate at any time, a part 
of the field can be removed from 
service. 

On the individual wells a special 
thermal overloading relay allows for a 
long starting period. After the well is 
pumping the thermal overload relay is 
set for a lower rating, equivalent to 
the pumping load of the well. Should 
an overload occur due to rod break or 
some other cause the overload relay 
will trip and clear the well from the 
line. 


The motors used in the field are 
double-rated, variable-speed, slip-ring 
units. To pump the wells motors of 
15 hp. at 575 r.p.m. are used, and for 
well-servicing they are 35 hp. at 1160 
r.p.m. 


Plant Equipment 


Power is generated by six 625-kva., 
(60 percent power factor), 375-kw., 
3-phase, 60-cycle, 2400-volt, 400- 
r.p.m. engine-type generators with 
damper windings. The 9.5-kw., 125- 
volt, 1750-r.p.m. exciters are mounted 
on slide rails and are V-belt driven. 
Each drive consists of a 30-in. diam- 
eter sheave on the engine having 
grooves for six V-belts, and a 6.5-in. 
diameter sheave on the exciter. 

The generators are driven by six 
1314 by 16, 8-cylinder, 4-cycle, con- 
vertible-type gas engines each having 
a sea level rating of 600 hp. at 400 
r.p.m. Engine governors are standard 
mechanical units with motor controls 
and are operated from the switchboard. 
Each engine also is equipped with a 





Front and rear views of the nine radia- 
tor-type coolers used in cooling jacket 
water and lubricating oil 
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GENERATES CURRENT ON AN ILLINOIS. 
LEASE FOR LOW-COST PUMPING WITH MOTORS 


Nineteen wells on the Absher 
and Booth lease at Salem, Ill., 
are pumped by motors and 
current for the entire lease is 
generated by the Superior 
13%" x 16" Twin Cylinder, 
Type CTE Gas Engine, V-belted 
to the 125 kw. generator as 
shown. 





WELL DEPTH: 1950 to 2150 
feet. 


TUBING: 2” on 12 wells, 
2%" on7 wells. 


WORKING BARRELS: 
» | : 13 wells, 1%” |. D. Insert. 
de\ | | 


6 wells, 17°/32"1.D. Common. 











| 
; 
. 


sas = ee || MOTORS: 10 wells, 5 H.P. 
: Big — 9 wells, 3 H.P. 
ae | 


For over five months this unit has 
been in continuous, 24-hour-per-day 
operation, with no repair or main- 
tenance expense whatsoever, and 
no down time chargeable to the 
power plant. 











Reliable, low-cost power for pump- 
ing wells is an essential necessity in 
every oil field. Absher and Booth, 
like hundreds of other operators, 
have found the answer in their de- 
pendable Superior Gas Engine. 





| Scise Officer Toledo, Ohio Division Ofer: { The National Supply Corp., 30 Rockefeller Plaza, New York, 
DOMESTIC ; Sales Office: Toledo, Ohio * Division Offices: EXPORT { N.Y., U.S.A. © River Plate House, 12 S. Place, London, E. C. 2, 
, ’ FFICE OR BAY ] Ft. Worth, Texas; Tulsa, Okla.; Torrance, Calif. Limited Liability * Ploesti, Roumania * Maracaibo, Venezvela 
UN MALE ar YOu R posto! 














pyrometer for reading the exhaust tem- 
perature, which is instrumental in 
maintaining a balanced load between 
cylinders. The pyrometers are built 
into the gauge board on each engine. 
This board also contains gauges indi- 
cating lubricating oil and starting-air 
pressures. 


Oil and Water Cooling 


Cooling of jacket water and lubri- 
cating oil for the compressor engines is 
by means of radiator-type, full-flow 
coolers. Jacket water is circulated by 
an 8 by 8 centrifugal pump direct- 
connected to a 40-hp., 1750-r.p.m., 
440-volt, 3-phase, 60-cycle, splash- 
proof motor. The capacity of the pump 
is 2000 gal. per min. against a 60-ft. 
head. A similar unit serves as a stand- 
by. The lubricating oil cooling system 
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Sectionalized pole-top disconnecting 
switches have been provided so that 
any part of the field can be removed 
from service should the power load at 
any time become inadequate to 
pump all wells 
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is provided with two 4 by 3 centrif- 
ugal pumps direct-connected to 7 '/2- 
hp., 1750-r.p.m., splash-proof motors, 
one being a standby. The motors have 
magnetic starters with overload and 
undervoltage protection, and start and 
stop push button stations. 

Six of the radiator-type coolers are 
for cooling jacket water and three for 
lubricating oil, the coolers being con- 
nected in parallel. Each jacket water 
cooler has a capacity of 29,600 B.t.u. 
per min. at a 50° differential between 
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Sd * San 


Santa Rita No. 1, discovery well of the Big Lake field, brought in May 27, 1923, 

with an initial production of 100 bbl. per day. About a year ago the original 

wooden derrick was moved to the University of Texas campus at Austin, upon 
whose property the Big Lake field is located 
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average water temperature and am- 
bient air. This provides a total ca- 
pacity of 177,600 B.t.u. per min. for 
jacket water cooling. Each cooler is 
equipped with a 93-in. diameter, 6- 
blade, cast-aluminum, adjustable pitch 
fan that is driven by a 10-hp. motor. 
The three units in the lubricating oil 
cooling system have a total capacity 
of 81,600 B.t.u. per min. They are 


equipped with fixed pitch steel fans 
driven by 7'/2-hp. motors. 

To prevent possible air-lock of 
pumps, the water-cooling system is 
provided with air traps in the engines 
and radiators. Placed at high points on 
these units, they bleed-off any air that 
may have entered the water lines. 
Immediately below the air traps on the 
radiators are cylindrical scale traps for 
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Control panel for the generator units 
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ARLIER THAN 1000 B.C. 
Chinese and Babylonian pottery makers 

=i stamped upon their urns and vases their 
individual symbols—their Trademarks, so to speak. In a sense these said: 
“Honored Sire, remember this symbol to your eternal satisfaction” 











ODAY IN MODERN INDUSTRY, 
©) the Trademark is the firm’s emblem of 
en responsibility and a sign of honest pride 
and business intelligence. It is still the symbol of Man behind Quality. 





















MSCO TRADEMARKS ARE 
EE registered in the United States Patent 
Office. One or more of the above trade- 
marks are placed on all pieces of Emsco and D+ B equipment. They are your 


assurance of Emsco quality . . . each a symbol of the honest pride we take in 
the manufacture and performance of our products. 


A heavy metal plate is securely welded to 
all Emsco Equipment. It states the type 





and serial number of the item. This is your 
guarantee that as long as the equipment is in service you can without con- 
fusion, promptly and easily obtain spare parts, service and our advice. 


EMSCO DERRICK & EQUIPMENT COMPANY 
PLANTS: LOS ANGELES, CALIFORNIA HOUSTON AND DALLAS, TEXAS 
Steel Derricks & Substructures © Drawworks © Power Rigs © Custom Built Power Units © Reverse Clutches 


Rotary Machines © Siush Pumps © Swivels © Crown & Traveling Blocks © Drili Collars & Drill Stems 
Oil Field Chain © Pumping Units © Pulling Machines D+8 Division: Sucker Rods & Deep Well Pumps 
























removing scale or other foreign matter 
from the jacket water. 


The system requires very little make- 
up water and the small amount needed 
is condensed steam brought from a 
nearby gasoline plant of the Big Lake 
Oil Company. This water is treated at 
the generating plant before entering 
the makeup tank. Air pressure is main- 
tained on the tank, which forces the 
water into the system as needed. 


Air Filters and Silencers 


Each of the prime movers is equip- 
ped with an oilbath air filter, a 6-in. 
backfire relief valve, and an exhaust 
silencer. In mounting the filters and 
silencers a departure was made from 
customary practice in that they are 
mounted on the same support. Each 
support is constructed of two sections 


Determining Types 


METHOD of determining types 

of sulphur compounds in petro- 

leum distillates is the basis for a report 
issued by the U. S. Bureau of Mines. 
This work, which was done under a co- 
operative agreement with the Univer- 
sity of Wyoming, describes methods 
for analyzing petroleum distillates for 
hydrogen sulphide, mercaptans, free 
sulphur, disulphides, aliphatic sulphides, 
and aromatic sulphides and thiophenes. 
Sulphur has long been recognized to 
be detrimental in many types of pe- 
troleum products, particularly gaso- 
line, and most specifications include 
tests designed to protect consumers by 
limiting the amount of total sulphur 
content and excluding sulphur com- 
pounds having obnoxious odors or cor- 
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of heavy pipe set upright in a concrete 
pier that also serves as a part of the 
pier to support water and gas headers, 
these headers being tied into the build- 
ing foundation. Boiler plate is welded 
to the upright pipes at two points, one 
to support the air filter and intake pipe 
and the other to support the silencer. 
By mounting the equipment in this 
manner the exhaust lines are permitted 
to expand without placing a strain on 
the silencer or exhaust manifold, and 
the concrete pier setting eliminates 
possible vibration of the building. The 
arrangement is shown in one of the 
accompanying illustrations. 


Fuel Gas System 


Fuel gas is received from the com- 
pany’s natural gasoline plant and is 
scrubbed upon arrival at the plant, 





then passes through a regulator into 
the main gas header, upon which a 
pressure of 8 oz. is maintained. From 
this header a line extends to each en- 
gine. The fuel gas after leaving the 
main header is led through a sensitive 
regulator that reduces the pressure to 
atmosphere. The gas is then taken 
through a volume tank to the mixing 
valve of the engine. On the line from 
the volume tank to the mixing valve 
is a U-tube that shows the pressure of 
the fuel gas in inches of water. 


Starting Air 


Starting air is provided by a 6% by 
3¥g by 334 motor-driven compressor 
having an actual delivery of 17.25 cu. 
ft. per min. at 350 r.p.m. and 250-lb. 
pressure. The compressor is V-belt 
driven by a 5-hp. motor. The unit has 
a positive unloading starter, pressure 
switch, a suction strainer, and auto- 
matic stop and start control. Standby 
starting air equipment is provided by 
a gas-gasoline engine driven air com- 
pressor having two 374-in. by 4'%4-in. 
power cylinders, 374-in. by 4%-in. 
low-pressure compressor cylinder, and 
a 2-in. by 4%4-in. high-pressure com- 
pressor cylinder. The unit has a deliv- 
ery of 24 cu. ft. per min. against 250- 
lb. pressure. 


Main Building 


The main building, housing such 
equipment as engines, generators, con- 
trol panel, etc., measures 36 ft. by 80 
ft. by 14 ft. In this building is a 
2-ton chain hoist that operates on a 
traveling crane. With this equipment 
heavy engine or generator parts in any 
section of the building can be reached 
and easily handled. 
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of Sulphur Compounds in Distillates 


rosive properties. To meet these speci- 
fications, refiners often must install 
costly treating processes, the expense of 
which necessarily is reflected in the 
price of the product. 


Besides the objections that directly 
affect consumers, refiners must consider 
other detrimental qualities of sulphur 
compounds. Some sulphur compounds 
reduce the lead response of gasolines 
and thereby require the addition of 
more tetraethyl! lead to produce the de- 
sired octane rating. The gum-forming 
tendency of gasoline is increased by 
the presence of sulphur compounds. 
These factors also add to the cost of 
processing. 

Some crude oils such as Wyoming 


high-sulphur black oils, are at a dis- 
advantage in marketing because refin- 
ers are unable to use them econom- 
ically. A knowledge of the types of 
sulphur compounds present or formed 
during treatment should materially as- 
sist in devising processes for utilizing 
these crude oils more effectively to 
meet the increased demand for petro- 
leum products caused by the present 
national emergency. 

Copies of Report of Investigations 
3591, “Determination of Types of Sul- 
phur Compounds in Petroleum Distil- 
lates” by John S. Ball may be obtained 
upon request, without charge, from the 
Information Division, Bureau of Mines, 
Washington, D. C. 
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Goes the Demand for 


SCHLUMBERGER 


SIDE WALL SAMPLES 
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The tremendous increase in demand 
for Schlumberger Side Wall Samples 
since this service was inaugurated 
five years ago is indicative of the 
value placed on it by the oil industry. 
A total of more than 3900 operations, 
recovering approximately 40,000 side 
wall samples, has proven the sound- 
ness of the Schlumberger Sample 
Taker from the standpoint of mechan- 
ics as well as ecofmy. 
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Preliminary Program A. P. |. Southwestern 





District, Division of Production, Spring Meeting 





E. P. HAYES 


division petroleum engineer, The Texas Com- 
pany, Houston, Texas, and chairman of the 
Southwestern District, Division of Production, 
of A.P.I., graduated from Case School of Ap- 
plied Science in mechanical engineering in 
1915, going to work immediately for H. L. 
Doherty and Company—He remained with this 
company until 1921, except for a period of 
service in the U. S. Navy during the World 
War-—From 1921 to 1925 he was in business 
for himself, then became affiliated with the 
U. S. Bureau of Mines—He joined the staff of 
The Texas Company in 1933 as a petroleum 
engineer, and in 1938 was advanced to the 
position of division petroleum engineer. 








B. C. CRAFT 


head of the Department of Petroleum Engineer- 
ing, Louisiana State University, will preside, 
together with H. B. Hill of the U. S. Bureau of 
Mines, at the afternoon session Thursday of 
the Southwestern District, Division of Produc- 
tion, of A.P.I. Craft received an A.B. degree 
from Stanford University in 1928 and a mining 
engineer degree from the same school in 1929 
—He became assistant professor of petroleum 
engineering at Louisiana State University in 
1929, later was made an associate professor, 
and now heads the department—In addition he 
has done considerable consulting work and has 
participated in the activities of numerous tech- 
nical organizations. 
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Dallas, Texas, February 26 and 27 


HE preliminary program for the 

Spring Meeting of the Southwest- 
ern District, Division of Production, 
American Petroleum Institute, to be 
held in the Adolphus Hotel, Dallas, 
Texas, February 26-27, 1942, has been 
released, as follows: 


THURSDAY, FEBRUARY 26 


8:00 a.m.—Breakfast meeting for pre- 
siding officers, authors, and dis- 
cussers. 

8:30 a.m.—Registration. 

Registration headquarters will be 
open in the Adolphus Hotel during 
the afternoon of February 25. A 
registration fee of $1.50 will be 
charged each registrant, to cover 
incidental costs of meeting and 
copies of papers. 

Hotel reservations should be 
made direct. 

10:00 a.m.—MorNING SESSION 

Presiding: E. P. Hayes, The 
Texas Company, Houston, Texas; 
D. V. Carter, Magnolia Petroleum 
Company, Dallas, Texas. 

Opening remarks, by E. P. 
Hayes, District Chairman. 

Reports by Southwestern Dis- 
trict Chapter Chairmen. 

“Paint Programs to Prevent Cor- 
rosion and Evaporation Losses,” by 
P. L. Lotz, Socony Paint Products 
Company, 26 Broadway, New 
York, New York. 

“Caliper Well Surveys and Their 
Value,” by C. P. Parsons, Halli- 
burton Oil Well Cementing Com- 
pany, Duncan, Oklahoma. 

12:15 p.m.—Luncheon—District and 
Chapter Officers. E. P. Hayes, pre- 
siding. 

2:00 p.m.—AFTERNOON SESSION 

Presiding: B. C. Craft, Louisiana 
State University, University, Lou- 
isiana; H. B. Hill, U. S. Bureau of 
Mines, Dallas, Texas. 


“Subsurface Pressure Regulation 
of High Pressure Condensate 
Wells,” by John O. Farmer, Otis 
Pressure Control, Inc., Dallas, 
Texas. 

“Back Pressure Tests on Gas 
Condensate Wells,” by A. L. Vit- 
ter, Jr., State of Louisiana, Depart- 
ment of Minerals, Oil and Gas Di- 
vision, Baton Rouge, Louisiana. 

“Multiple Zone Completions,” 
by E. O. Bennett, Continental Oil 
Company, Ponca City, Oklahoma. 





WALACE HAWKINS 


general counsel for the Magnolia Petroleum 
Company and the Magnolia Pipe Line Com- 
pany, Dallas, Texas, will deliver an address 
before the Friday afternoon session of the 
Southwestern District, Division of Production, 
of the A.P.I., which will be devoted to discus- 
sion of the oil industry in National Defense— 
Hawkins has been in the legal department of 
the two Magnolia companies since 1925 and 
has been general counsel since July, 1941—He 
graduated from the University of Texas law 
school in 1920, and in 1921 was named assist- 
ant attorney general of the state, resigning in 
1924 to enter private practice. 








JOHN O. FARMER 


engineer for Otis Pressure Control, Inc., Dallas, 
Texas, will present a paper on ‘Subsurface 
Pressure Regulation of High-Pressure Conden- 
sate Wells" before the meeting of the South- 
western District, Division of Production, of 
A.P.1.—-Farmer is a graduate of the Missouri 
School of Mines, 1933, with a B.S. degree in 
petroleum engineering—After graduating he 
went to work for The Carter Oil Company as a 
junior engineer and spent the succeeding two 
years in the Oklahoma City, Seminole, and Fitts 
fields—In 1935 he became associated with 
Otis Pressure Control, Inc., and since has worked 
in all divisions and with all Otis tools and 
services. 
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H. B. HILL 


co-chairman of the Thursday afternoon session 
of the Southwestern District, Division of Produc- 
tion, A.P.I., is senior engineer of the U. S. 
Bureau of Mines, Petroleum Division, Dallas, 
Texas—Hill attended Ohio State University, 
1904-07—His connection with the oil indus- 
try began in 1918 at Muskogee, Oklahoma, as 
oil and gas inspector on Indian lands—tLater 
was transferred to the Shoshone Indian Reser- 
vation at Fort Washakie, Wyoming, as assist- 
ant petroleum techonolgist—When the Leas- 
ing Act was passed he was appointed asso- 
ciate engineer in the Washington, D. C., office 
of the U. S. Bureau of Mines, and has been with 
that organization in some capacity since, going 
to Dallas in 1924. 





5:30 p.m. to 7:00 p.m.—Informal En- 
tertainment—Dallas Petroleum 
Club. Sponsored by the Dallas 
Wildcats. Ladies invited. 


FRIDAY, FEBRUARY 27 

8:00 a.m.—Breakfast meeting for pre- 
siding officers, authors, and dis- 
cussers. 

10:00 a.m.—MorNING SESSION 

Presiding: J. H. Rambin, The 
Texas Company, New Orleans, 
Louisiana; W. S. (Buck) Morris, 
East Texas Engineering Associa- 
tion, Kilgore, Texas. 

“Application and Value of Draw- 
Down Tests on Oil Wells,” by J. 
Daviss Collett, Jr., Houston, Texas. 

“Improvement in the Treatment 
of Crude Oil Water Emulsions,” 
by R. C. Buchan, Humble Oil and 
Refining Company, Houston, 
Texas. 

2:00 p.m.—AFTERNOON SESSION 

Presiding: R. O. Garrett, Ar- 
kansas Fuel Oil Company, Shreve- 
port, Louisiana; F. E. Heath, Sun 
Oil Company, Dallas, Texas. 

“The Oil Industry in National 
Defense.” 

This session will be devoted to 
subjects and speakers on topics re- 
lating to the industry’s efforts to 
codperate with our government in 
the national war emergency. 

D. R. Knowlton, Associate Di- 
rector of Production of the Oil 
Coérdinator’s Office in Washing- 
ton, D. C., will address the meet- 
ing. Other speakers from the Dis- 
trict Codrdinator’s Offices and from 
the industry will also address the 








J. DAVISS COLLETT, JR. 


who will present a paper “Application and 
Value of Draw-Down Tests on Oil Wells” be- 
fore the Southwestern District, Division of Pro- 
duction, of the A.P.I., is a consulting petroleum 
engineer of Houston, Texas—Prior to entering 
consulting working in 1937, he was for five 
years with the Atlantic Refining Company—tIn 
1938 he organized the Associated Engineers, 
which organization performs petroleum engi- 
neering service work—He continues his private 
consulting practice while directing the activi- 
ties of Associated Engineers. 





meeting. Complete details will be 
announced later. 

7:00 p.m.—‘“Victory Dinner”—Junior 
Ball Room, Adolphus Hotel; $3.00 
per plate. Inspirational music and 
address. Speaker to be announced. 
Ladies invited. 


Program A.P.|. Pacific Coast District, 
Division of Production, Spring Meeting 





TOM M. GIRDLER 


will be guest of honor and evening speaker 
at the American Petroleum Institute's Division 
of Production, Pacific Coast District, Spring 
meeting—He is chairman of the board, chief 
executive officer, and a director of the Republic 
Steel Corporation, Cleveland, and a high offi- 
cial of numerous other companies. 
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HE Spring Meeting of the Pacific 
Coast District, Division of Pro- 
duction of the American Fetroleum 
Institute, will be held March 10, 1942, 
at the Biltmore Hotel, Los Angeles, 
California. The program follows: 
MoRNING SESSION 
9:00 a.m.—Ballroom 

Presiding: E. C. Babson, Chairman 
of California Topical Committee on 
Production Practice. , 

“Facts About the Flow of Oil-Water 
Mixtures Through Surface Equip- 
ment,” by William Woelflin, Petro- 
leum Rectifying Company of Cali- 
fornia, Long Beach, California. 

“Observation and Application of 
Sub-Surface Temperatures in Oil and 
Gas Wells,” by C. R. Dale, Technical 
Oil Tool Corporation, Ltd., Los An- 
geles, California. 


Los Angeles, California, March 10 


al te 





B. H. ROBINSON 


chairman of the Pacific Coast District, Division 
of Production, of the A.P.I., is superintendent 
of drilling and production operations of the 
General Petroleum Corporation of California 
—Began work in the oilfields of Oklahoma in 
1923—Has been with General Petroleum Cor- 
poration 16 years. 
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A. C. RUBEL 


vice-president of the Union Oil Company of 
California will appear on the afternoon pro- 
gram of the Spring Meeting, Pacific Coast Dis- 
trict, Division of Production, American Petro- 
leum Institute—He will take part in the sym- 
posium on “California Production of Crude 
Oil, Gas, and Natural Gasoline for War Ef- 
fort.” 








JOHN F. DODGE 


professor of petroleum engineering at the 
University of Southern California, Los Angeles, 
will participate in a symposium that will have 
as its subject ‘California Production of Crude 
Oil, Gas, and Natural Gasoline for War Effort" 
—The discussion will take place before the 
Spring Meeting of the Pacific Coast District, 
Division of Production, American Petroleum 
Institute. 


A.1.M.E. Holds Annual Meeting In New York 


ESPITE the fact that many lead- 
ing mining and metallurgical en- 
gineers had to remain at key positions 
in defense industries, more than 2000 
members—out of an all-time high rec- 
ord total membership of 15,513— 
attended the 156th meeting of the 
American Institute of Mining and Met- 
allurgical Engineers at the Engineering 
Societies Building, 29 West 39th Street, 
New York City, February 9, 10, 11, 
and 12, according to A. B. Parsons, 
secretary of the Institute. 
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“A Practical Review of the Be- 
havior of Oil and Gas Pools,” by 
C. V. Millikan, Amerada Petroleum 
Corporation, Tulsa, Oklahoma. 
AFTERNOON SESSION 
2:00 p.m.—Ballroom 

Presiding: Ernest K. Parks, Inde- 
pendent Petroleum Production Engi- 
neer, 10560 Dolcedo Way, Los An- 
geles, California. 

A symposium: “California Produc- 
tion of Crude Oil, Gas, and Natural 
Gasoline for War Effort.” The subject 
will be presented in its various phases 
by: L. A. Aubert, president, Bankline 
Oil Company, Los Angeles; A. C. 
Rubel, vice-president, Union Oil Com- 
pany of California, Los Angeles; P. S. 
Magruder, assistant manager gas de- 
partment, General Petroleum Corpora- 
tion, Los Angeles; John F. Dodge, 
professor of petroleum engineering, 
University of Southern California, Los 
Angeles. 

A constructive open discussion of 
the topic will be held under the direc- 
tion of the above speakers. 

EVENING SESsSION—DINNER 
7:00 p.m.—Biltmore Bowl 

Presiding: Bruce H. Robinson, di- 
vision superintendent, General Petro- 
leum Corporation, Los Angeles. 

Guest of honor and evening speaker 
—-Tom M. Girdler, chairman of the 
board, chief executive officer, and di- 
rector of Republic Steel Corporation, 
Cleveland, Ohio, Consolidated Aircraft 
Corporation, San Diego, California, and 
Vultee Aircraft, Inc., Vultee Field, 
California, director of Aviation Cor- 
poration, New York, and director of 
Goodyear Tire and Rubber Company, 
Akron, Ohio. 

Reading of annual reports. 
Annual election board of directors. 
Adjournment. 











At a special meeting of the Mineral 
Industry Education Division, held Sun- 
day afternoon and evening at the Co- 
lumbia University Men’s Faculty Club, 
400 West 117th Street, New York 
City, T. T. Read, Vinton Professor of 
Mining Engineering, Columbia Uni- 
versity School of Mines, presented a 
paper entitled, “How Mining Com- 
panies Should Recruit Engineers.” 

At the “All-Institute” luncheon 
meeting on Monday (February 9) in 
the Ball Room of the Hotel Commo- 
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W. C. KINDER 


chairman of the General Arrangements Com- 
mittee for the Spring Meeting of the Pacific 
Coast District, Division of Production, of Ameri- 
can Petroleum Institute, is assistant to the 
president of Emsco Derrick and Equipment 
Company, Los Angeles, California. 








L. L. AUBERT 


president of the Bankline Oil Company, Los 


Angeles, who will take part in the discussion 
of “California Production of Crude Oil, Gas, 
and Natural Gasoline for War Effort’ at the 
afternoon session of the Pacific Coast District, 
Division of Production, of the American Petro- 
leum Institute. 


dore, at 12:15, Major, the Right Hon- 
orable, Lord Marley, member of the 
House of Lords, 1930-1941, and for- 
merly Under Secretary for War, spake 
on “British Unity for War Produc- 
tion.” 


National Student Prize Contest 


Another feature of the “All-Insti- 
tute” luncheon meeting was the pres- 
entation by Dr. Lewis E. Young, con- 
sulting engineer, and a vice-president 
of the Institute, of five cash prizes 














of a hundred industries’ 


and scrap, and Knowledge 








For this is Roebling “Blue Center’ Steel 


“It’s fired for many hours before it’s 
ready to pour, and during the better 
part of two shifts you put into it many 
things. Some are ingredients that any- 
one can use in open hearth steel. And 
some are not... 


As the empty hearth begins to glow, 
you lay your silica bottom. You're 
making “Blue Center” steel, and it calls 
for purer raw materials. Good pig, 
selected scrap and plate. 





Long daytime hours and nighttime 
hours of firing, and at their end. the one 
right moment when the steel is ready 
to pour. When is that moment? Shake 
hands with Andrew Fors, one of those 
whose eyes since 1906 have been an 
ingredient of Roebling ingots. Now 
he’s passing his melter’s skill on to his 
son at Roebling. Yes, skilled eyes and 


eves alone can tell when the melt is 
ready. There is no other way... 





There goes another strange ingredient 
in. That melter’s taken out a sample, 
to put back something bigger... Knowl- 
edge, from the Roebling laboratory and 
field. Knowledge of a hundred indus- 
tries, and steel that will exactly meet 
the needs of each. Every melt’s a spe- 
cial melt — right for oil well drilling 
lines, or aircraft control cord, or eleva- 
tor cable, or factory cranes... right for 
tugboat hawsers, or mine hoists. 








Distributed by 
THE 

NATIONAL SUPPLY 

COMPANY 
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THAT‘’S THE ONLY 





That's the only way you can make the 
steel we use in “Blue Center” Wire 
Rope. You start right with the way the 
ingot’s made .. . to meet its job right 
from the first. We call it “tailored 
steel”, and it’s worthy of the Roebling 
Trade Mark, from the time it leaves 
the open hearths .. .” 


ROEBLING’ 


——— —— 
ae ae 
a Hi") , 

era eEV7— 

i — 
Knowledge of men in the Roebling 
mills, of Roebling men in the field ... 
Roebling process control and engineer- 
ing and research ... there’s many a hid- 
den ingredient in “Blue Center” Wire 
Rope. Reasons why it lives so long, and 
never fails to deliver its full measure 
of service. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON, NEW JERSEY 


Branches in Principal Cities 


WAY TO MAKE: 





ROEBLING 
“Clue Conder 


STEEL WIRE ROPE 


PREFORMED OR NON- PREFORMED 











totaling $450, to three undergraduate 
students and two graduate students 
for scientific papers submitted in the 
Third National Student Prize Contest 
conducted by the A.I.M.E. Three first 
prizes of $100 cash each were awarded 
to the following undergraduate stu- 
dents: Harry Czyzewski of the Uni- 
versity of Illinois, Urbana, Illinois; 
Mayo W. Lanning of Lafayette Col- 
lege, Easton, Pennsylvania, and Charles 
F. Parent of the Montana School of 
Mines, Butte, Montana. David L. Ellis, 
a graduate student of the University 
of Wisconsin at Madison, Wisconsin, 
was the winner of the first prize of 
$100 for graduate students, and 
Thomas Walker of Washington Uni- 
versity, St. Louis, Missouri, was the 
winner of the second prize of $50. 


“Ores, Metals, and the War" 


On Tuesday afternoon (February 
10) in the auditorium of the Engi- 
neering Societies Building, Wilfred 
Sykes, president of the Inland Steel 
Company, Chicago; Charles K. Leith, 
consulting engineer, Washington, and 
Clyde E. Williams, director of the 
Battelle Memorial Institute of Colum- 
bus, Ohio, sponsored a program on 
which outstanding engineers discussed 
“Ores, Metals, and the War.” 

R. E. McConnell, chairman of the 
Engineers Defense Board, discussed 
“Comparative Metal Supplies in 1942 
of the United Nations and the Axis 
Powers.” Other papers presented at 
this session were: “Elements of a Mate- 
rials Conservation Program,” by Zay 
Jeffries, of the General Electric Com- 
pany; “Controlling Factors in Iron 
and Steel,” by R. C. Allen, consultant 
to O.P.M.; “Copper and Zinc, How 
to Expand Production,” by John A. 


"Buck" Morris Honored 


W. S. (Buck) Morris, chairman of 
the East Texas Engineering Associa- 


Church, consultant to the O.P.M.; 
“Manganese and Chrome—Two Vital 
Ferro Alloying Materials,” by Andrew 
Leith, technical consultant, O.P.M., 
and “Magnesium—Increasing the Out- 
put Sixty Fold,” by Philip D. Wilson, 
technical consultant to O.P.M. 


Max W. Ball Banquet Speaker 


At the annual banquet held at the 
Waldorf-Astoria on Wednesday eve- 
ning, the annual awards of medals and 
honors were given. Arthur S. Dwight, 
president of Dwight and Lloyd Com- 
panies, 19 Rector Street, New York 
City, was presented the James Douglas 
Gold Medal ‘for his contribution to 
the art of smelting nonferrous ores, 
and particularly for his pioneer work 
in developing equipment and technique 
for sintering such ores and metallur- 
gical products.” 

The Robert W. Hunt Award for 
1942 was presented to Dr. Harold K. 
Work, manager of research, Jones and 
Laughlin Steel Company, for his paper 
on “Photo-Cell Control for Bessemer 
Steel Making,” in other words, the use 
of the electric eye as an aid to steel- 
making, and the J. E. Johnson, Jr., 
Award for 1942 went to Louis F. 
Sattele for his development of and 
practical application in blast-furnace 
operation of fundamental slag data. 

After the presentation of awards, 
Max W. Ball, president of the Abasand 
Oils, Ltd., of Alberta, Canada, one of 
the world’s leading authorities on pe- 
troleum, spoke on “Anglo-American 
Responsibilities.” 


Institute of Metals and Howe 
Memorial Lectures 


On Wednesday afternoon members 
of the Iron and Steel and the Institute 





tion, was honored recently by the East 
Texas Section of the American Insti- 
tute of Mining and Metallurgical En- 


} 
! 

e8ere ben 
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of Metals Divisions attended the 21st 
Institute of Metals Lecture, presented 
in the auditorium of the Engineering 
Societies Building. This year the lec- 
turer was W. Reuben Webster, chair- 
man of the board of the Bridgeport 
Brass Company. His subject was 
“Notes on the History, Manufacture 
and Properties of Wrought Brass.” At 
the same time and place on Thursday, 
Dr. John Johnston, director of re- 
search of the United States Steel Cor- 
poration, delivered the 19th Howe Me- 
morial Lecture, on “Time as a Factor 
in the Making and Treating of Steel.” 
Dr. Johnston pointed out some of the 
significant factors in modern steelmak- 
ing such as new devices for measure- 
ment of temperatures that have con- 
tributed much toward the making of 
better steel by the Bessemer process, 
which is a much quicker process than 
the open-hearth process, and of great 
advantage now that time is so much 
of the essence in war preparation. 
The mining geologists presented a 
series of programs dealing with such 
strategic minerals as tungsten, anti- 
mony, chromite, quicksilver, and man- 
ganese, from Monday through Thurs- 
day. A particular session devoted solely 
to the progress being made in finding 
strategic minerals here at home and in 
our possessions was held Wednesday 
morning by a number of geologists 
from the U. S. Geological Survey. 
The geophysicists discussed the pos- 
sibility of forming a separate division 
within the Institute at this meeting. 
Also, they heard a number of papers 
relating to the measurement of ema- 
nations over oil fields and ore deposits 
with a view to determining whether 
or not the hidden treasures are in suf- 
ficient quantities to warrant mining. ° 


gineers in recognition of his long-time 
service as organizer and first chairman 
of the section. Morris was presented 
with a pen desk set as part of the recog- 
nition with the following inscription: 

“Presented by the East Texas Sec- 
tion of A.I.M.E. to Buck Morris, Its 


Founder and First Chairman.” 


N. N. Jones, past chairman of the 
association, made the presentation. In 
the photograph Morris is shown thank- 
ing the organization. Others in the 
picture include Curtis F. Maxwell, 
Humble Oil and Refining Company; 
Floyd Brett, Sinclair Prairie Oil Com- 
pany; M. O. Langham, Humble Oil 
and Refining Company; W. H. Wig- 
inton, Atlantic Refining Company; 
Robert McKinley, Halliburton Oil 
Well Cementing Company; Ben H. 
Ravanelli, Guiberson Corporation, and 
R. T. Shoemaker, Oil Well Supply 
Company. 

— 
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] 94 2 marks Continental's Thirtieth Anni- 


versary—thirty years of Serving the Oil and 
Gas Industries. 


During these three decades Continental and 
associate manufacturers have designed, 
developed, and proved much of the world's 
most useful drilling and production 
equipment. 


The progressive engineering—and the vast 
experience represented by this equipment is 
now Continental's contribution to our Na- 
tional Government and to the Oil and Gas 
Industries in the all-out effort to win the war. 


In observing our Thirtieth Anniversary we 
sincerely thank our many friends in the In- 
dustry for their generous contributions to our 
progress. 


x kK wk * 
THE CONTINENTAL SUPPLY CO. 


General Offices: DALLAS, TEXAS 


Foreign Sales Subsidiary 


CONTINENTAL EMSCO COMPANY, Inc. 
30 Rockefeller Plaza New York City, N. Y. 
Representatives 


London Maracaibo Buenos Aires Trinidad 


ONTINENTAL 


Serving the Oil and Gas Industries 
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Fig. 1. Stratton Drilling Company Rig No. 1 had 
just spudded-in to drill another condensate 
well when this photograph was taken 
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PETROLEUM 
VA NciNeEr 


Flexibility and Efficiency of Two-Zone 
Completions Proved in Condensate Field 


+x Two-zone producers are economically converted to 


double injection wells—-Two-zone completions also 


conserve critical materials 


by W R | 


Operating Superintendent, The Chicago Corporation, 
Corpus Christi Division 





oe field in Nueces 
County, South Texas, is recog- 
nized as one of the richest gas distil- 
late fields known today. The exact 
number of sands capable of commer- 
cial production is not yet known, al- 
though 16 separate producing zones 
have been found during the five years’ 
development of the field at various 
depths ranging from 5600 to 7400 ft. 
Gas pressures in these formations range 
from 1700 to 3600 Ib. per sq. in. At 
the present time there are three cycling 
plants in the field operated by the 
Chicago Corporation, Corpus Christi, 
Texas, Division, processing approxi- 
mately 380,000,000 cu. ft. per day 
from these sands. Reserves of the 
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known sands in the field are estimated 
as sufficient to supply the cycling 
plants for more than 35 years. 

Of the three cycling plants, the 
Wardner plant was lately enlarged and 
changed to the oil absorption process 
from that of refrigeration to process 
twice its original capacity. Gas is sup- 
plied the plant from the wells in the 
northwest section of the field. 

Wells supplying the plant at the 
present time are completed in five 
major sands. These formations are re- 
garded as “tight” by the operators and 
except for the high-pressure deep 
drilling and completion equipment 
necessary do not differ greatly from 
other high-pressure distillate wells. 








W. R. BROWN 


began work in the oil industry as a pipe fitter 
at Desdemona, Texas, in 1920, working on the 
construction of several gasoline plants—From 
1922 to 1928 he worked for Phillips Petroleum 
Company at Breckenridge, Texas, as engineer 
and operator—Became chief engineer for Mid- 
land Gasoline Company in 1928, working at 
Coleman and Conroe, Texas—In 1934 he was 
made chief engineer for the Hercules Gasoline 
Company and after 24% years became super- 
intendent, which position he held until Octo- 
ber, 1939—At that time he became superin- 
tendent of the Coastal Plant of the Coastal Re- 
cycling Corporation, now The Chicago Cor- 
poration, and shortly thereafter operating 
superintendent of the Wardner Plant of the 
Corpus Christi Corporation, now The Chicago 
Corporation also, and the Gulf Plains Corpora- 
tion, all affiliated companies. 
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U.S. Army 30-Ton Tank 


“Heavyweights’’ 
for Tough Going! 


The U.S. Army’s 30-ton Tank is are built to carry the heavy weights 


built to carry heavy armor, cannon, often needed to cut through tough 
and machine guns, maintaining speed formations . .. the forged steel 
and maneuverability .. . it is the bodies and sturdy bearings are 








“Heavyweight” needed to crack “built to take it” in drilling 


tough positions. €, Hughes for the oil needed to 


Tailor-Made Rock Bits 


“keep ‘em rolling.” 


Hughes Tool Co., Houston, Texas 
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Thicknesses of the various sands in 
the field range from 5 to 60 ft. The 
Upper Austin sand in the Wardner 
plant wells is usually found from 
depths of 6400 to 6577 ft. The depth 
of the Lower Austin ranges from 6624 
to 6640 ft. At depths from 6000 to 
6100 ft. is the Bertram sand, the Ward 
ner sand is at 6125 to 6328 ft., and 
the Guaranty-Pfluger zone from 6585 
to 6594 ft. A number of lesser sands 
are found between these formations, 
which themselves vary in depth in the 
various wells. It is impossible to assign 
a permanent figure to the depth of the 
sands except in an individual well, due 
to a variatien of about 300 ft. in depth 
of the sinds in the north and south 
secticns of the field. 

Numerous fields have two or more 
separate and distinct producing for- 
mations and an observance of good 
production practice dictates that the 
zones be produced separately. Capital 
investment is substantially reduced by 
double and even triple completions. 
Such completions are being used in 
fields in California, Illinois, Louisiana, 
and Kansas, as well as in Texas. A 
study of such operations as double 
completions has caused them to be 
regarded as a sound engineering and 
economic practice. Double completions 
present unusual flexibility and eff- 
ciency of pressure-maintenance oper- 
ations. 

Increased processing capacity of the 
plant coupled with the cost of drilling 
new single completion wells at approxi- 
mately $30,000 per well and lack of 
drilling and completion equipment 
have led engineers of the corporation 
to adopt and further develop the prac- 
tice of dual completions as begun in 
wells supplying the Gulf Plains Cor- 
peraticn cycling plant with gas. The 
cest of drilling and completing two- 
zone wells, which may later be eco- 
nomically converted to double injec- 
tion wells is approximately $50,000 to 
$55,000. Drilling in the field for the 
Wardner plant production is done by 
the Strattcn Drilling Company (Fig. 
1). At the present time six double 
cempleted wells are producing, threz 
wells are being drilled, and if satisfac- 
tery for such, will be double comple- 
ticns. Several other wells are planned 
to be drilled in the near future. 


Completion Methods 


In the conventional double or two- 
zone cc mpleted well the casing is per- 
forated opposite the upper formation 
and again opposite the lower forma- 
tion with a production packer sepa- 
rating the two formations in order 
that ene may produce through the 
casing annulus and the other through 
the tubing. In distillate wells, even in 
this high-pressure district, the gas 
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the two-zone production wells. 


ing the 11/4-in. 





+-7-in. Casing 


4-in. Tubing 
-| 144-in. Tubing 


Upper 


Formation — 


— Perforations 


-l1|A-in. Tubing 


Connection to 


Special Valve 


t~ Packing 


Port 


prane 


Liner 


: Lower-.- 
Formation 

e . ~ m4 . 
Fig. 2. Cross-sectional view of the Lewis 


valve used to unload the condensate co!- 
lecting in the tubing and casing annulus of 


tubing string, 


shown in solid black as is the 11/4-in. tub- 
ing string. A indicates the valve seats open- 
tubing to the 4-in. tubing 
and B the valve seats (closed) that open the 
11/4-in. tubing to the casing annulus through 
the port indicated by the arrow. Lower part 
of the sketch shows production packer set 
to separate the two producing sands and 

the liner on the tubing string 


The valve 








flowing from the formation forms a 
liquid due to retrograde condensation 
and loads up the casing annulus, final- 
ly shutting off the flow of gas be- 
cause the velocity of the gas stream 
is not sufficient in the hens area of 
the annulus to keep the liquid in the 
gaseous phase. 


The Lewis Valve 


In an effort to provide some means 
of removing the load of condensate 
from the casing annulus, a valve was 
designed by J. O. Lewis, consulting 
engineer and geologist, and constructed 
by the Cameron Iron Works. A cross- 
sectional view of this valve and in- 
stallation in the tubing string is shown 
in Fig. 2. The valve, exclusive of the 
i '4-in. tubing, is made up in the 4-in. 
tubing string used in wells in the 
field, and is placed between the upper 
producing formation and the packer 
separating the zone producing through 
the tubing from the zone producing 
through the casing. It is designed with 
passages through the valve joint around 
the valve mechanism to permit flow 
from the lower formation at all times 
through the annulus between the 4-in. 
and 1!4-in, tubing (indicated by small 
arrows just below valve assembly). 
After the tubing string is set in place 
en the bottom of the hole and the 
packer set, the 1'4-in. tubing is run 
with a guide to, and made-up in, the 
Lewis valve. As the surface end of the 
1'4-in. tubing is made-up with a hol- 
low piston rod, it is necessary to allow 
for stretch and temperature expansion 
before the tubing is cut and the con- 
nection made. 

Operation of the valve is relatively 
simple as its purpose is to unload the 
condensate collected in the casing an- 
nulus. Fig. 2 shows the valve produc- 
ing through the tubing to remove any 
condensate collected there, though 
usually the velocity of the gas is sufh- 
cient to keep the liquid moving 
through the smaller diameter of the 
tubing. 

The valve can be made, by means 
of a timing device, to produce from 
either formation the necessary time to 
remove the condensate. This timing 
device controls a motor valve that al- 
lows gas from the casing to flow 
threugh a regulator to the top of a 
reservoir of oil. (See Fig. 3.) A cen- 
nection from the bottom of the oil 
reservoir allows the gas pressure to 
ferce the oil into the bettcm of a cyl- 
inder on top of the Christmas tree. 
The pressure of the oil forces the pis- 
tsn in the cylinder to raise the 1'/4-in. 
tubing, thus operating the valve at the 
other end. At the end of the desired 
time the timing device operates the 
motor valve to shut o4 the gas supply 
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THE IMPORTANCE OF 
LOW STARTING RESISTANCE 
TO SMOOTH KELLY FEED 


There's a lot more to the remarkable effi- 
ciency of the Baash-Ross Roller Kelly 
Bushing than first meets the eye. It has 
to do with the basic engineering differ- 
ences between sliding friction and rolling 
friction 

First, of course, is the obvious fact that 
when one surface slides against another, 
the frictional resistance is many times 
greater than when one surface rolls 
against another. But not so well known 
is the fact that in sliding friction it takes 
even more effort to start the surfaces 
sliding than it does to keep them sliding 


once they are in motion 


In rolling friction, however, this 
high starting resistance is not pres- 
ent...an important engineering ad- 
vantage that greately affects the effi- 


ciency of your kelly feed. Here’s why .. 


With the conventional kelly bushing, as 
you let up on the brake to feed weight 
to the bit, there is relatively high initial 
resistance to be overcome just to start the 
string in downward motion. Once it starts 
moving, however, the frictional resistance 
decreases and the string drops faster... 
with the result that too much weight is 
applied before the driller can check the 


acceleration. This results in a series of 


weight surges like this* every time weight 
is fed off... 





But in the B-R Roller Bushing there is no 
high starting resistance. The string re- 
sponds instantly to the brake and only 
the exact amount of weight the bit re- 
quires is fed off, resulting in smooth uni- 
form bit feed like this* 
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bThis smooth uniform feed eliminates 
damaging torsional surges and pounding 
impact stresses in drill string and rig 
equipment .. . insures higher drilling effi- 


~~ longer equipment life! 
"Charts t ’ 


from actual field 
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DRILL PIPE — DRILLING BITS 
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F there ever was a time when conservation of equipment was im- 
portant... when it was absolutely imperative that you get maxi- 
mum life and efficiency from every item in your drilling equipment 


... that time is NOW! 

And that is why, of all the items in the 
Baash-Ross line of quality oil tools, we feel 
that right now one tool in particular will do 
more to conserve your drilling equipment... 
more to cut your costs and prolong operating 
life...than any other investment you can 
make. And that tool is the Baash-Ross Ty pe 
2R Roller Kelly Drive Bushing! 

We say this because operating records on 
well after well have conclusively proven that 
it not only increases drilling efficiency, but 
also prolongs the operating life of at least 
five other items of your drilling rig. 

Here’s the reason: [ue to the high start- 
ing resistance in conventional kelly bushings 
(see column 1), every time weight is fed to 
the bit there is a tendency to “over-feed.” 
This causes damaging torsional surges in the 
drill string and pounding impact loads on 
the table bearings, the swivel bearings, the 
wire line and the bit. Keep that up day after 
day, month after month, and it can’t help 
but shorten the life of your equipment! 

But because the B-R Roller Bushing has 
NO high starting resistance—and because it 
gives instant, friction-free kelly feed at all 
drilling speeds, under all conditions—it en- 
ables the driller to control bit feed more ac- 
curately, more sensitively, than with any 
other bushing in the field today. This in turn 
eliminates sudden torsional strains in the 
string and their damaging effect on your 
costly drilling equipment. It means... 





blows and you greatly prolong the life of the 
swivel...which is exactly what the smoother, 
more accurate feed of the Roller Kelly Bush- 
ing does! 

BUT THAT’S ONLY PART OF THE STORY. 
This bushing also conserves on maintegance, 
for all you do is keep the bushing lubricated 
through the easy-to-reach grease fittings—a 
quick, simple operation—and the bushing 
gives trouble-free service for thousands upon 
thousands of feet of hole. A typical example 
is the Baash-Ross “2R” Bushing that re- 
cently came in for its first servicing after 
more than 183,000 feet of drilling. That’s 
equivalent to more than thirty-six 5000 foot 
wells without any maintenance except lubri- 
cation! 


AND STILL ANOTHER important conserva- 
tion feature is the fact that in this bushing 
practically all of the wear is taken by inex 
pensive roller bushings. By simply replacing 
these small bushings after thousands of feet 
of hard service, your Kelly Bushing is again 
restored to top-notch shape, ready for thou- 
sands more feet of service. 

We honestly believe that every operator 
—regardless of the type of rotary equip- 
ment he is using, the formations he is 
working in, or the depths to which he is 
drilling—can do more to reduce his per- 
foot cost of hole and to increase the life 
of his equipment by installing a Baash- 
Ross Roller Kelly Bushing than by the 
addition of any other single item of 
equipment. That's a big statement, but 
we'll stand squarely behind it. Let our 
nearest representative explain in detail 
just how this bushing—whether used 
with square or hex kellys—will save on 
YOUR particular drilling operations! 











> LONGER DRILL PIPE LIFE: The smooth ef- 
fortless feed of the Baash-Ross Kelly Bush 
ing prolongs the life of the drill string, re 
duces strain on threaded connections and 
minimizes danger of twist-offs, 

> HIGHER BIT EFFICIENCY: Because the 
Baash-Ross Roller Bushing enables the drill- 
er to feed weight to the bit evenly and ac- 
curately, the bit cuts hour after hour at its 
most eficient rate. There are no sudden 
“bites” into the formation—no “over-feed 





A copy of Bulletin 4€ which fully de- 
scribes the Baash-Ro-«~ Roller Kelly Bu-h- 


ing will gladly be sent on request. 











ing” to shorten bit life and decrease over-all 
drilling efficiency. And longer life per bit 
means not only faster, more economical drill 
ing. but fewer round trips—with a conse 
quent saving on power and depree lation, 

DP LONGER TABLE LIFE: Sudden torsional 
surges in the drill string are very damaging 
to the rotary table bearings. But the Baash 
Ross Kelly Bushing, by smoothing out kelly 
feed, eliminates these sudden impacts on the 
bearings, materially increasing the operating 
life of the table. 

> LESS SWIVEL WEAR: The heart of a swivel 
is the thrust bearing upon which the entire 
weight of the string is rotated. Weight surges 
in the drill string cause pounding hammer- 
like blows against this bearing. Reduce these 
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A NEW RUBBER “SHOCK ABSORBER” for 
Vee-belt pulleys is designed to increase the effi- 
ciency and durability of the belts by supporting 
them and forcing them to ride properly in the 
groove. Easily installed in a few minutes, the shock 
absorbers are said to reduce belt slippage ...to 
prolong belt life on worn pulleys...and to re- 
duce belt wear (Ne. 211) 

BAASH-ROSS 

MAINTENANCE ENGINEERS faced with the prob 
equipment last longer should 
ntly published on the 


lem of making present 


find helplal a nen Alet rece 


fatigu { metals. lt discusses fatigue from the design 
ing enginest vien pont, and tlastrates with chart 
nd diagrams apyplicats { the various mathematical 
formulas used (Ne.212) 


BRAASH-ROSS 


CEMENT PLUGS CAN BE REMOVED without 
drilling and without pulling tubing by use of on 
acid jet gun recently developed. Special nipple 
attached to tubing provides @ seat for the gun— 
uhich is simply dropped down the tubing. A seven 
percent acid is then pumped down the tubing and 
out through the gun jets... removing coment 
plugs cleaning coment coatings from oil sands 

or drilling out limestone without pipe or bit, 
(Ne. 213) 


according to the report 





For additional information on these items, 

send on « post card or letterhead your 

name, address and key number ef items 
that interest yeu. 
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Fig. 3. The wellhead assembly on the double completion wells. In the photograph (1) is the tubing 
wing expansion loop, (2) casing expansion loop, (3) the 1'/4-in. condensate production line from 
the top of the hollow piston rod in the top of the Christmas tree, (4) oil reservoir, (5) oil line from 
the bottom of the oil reservoir enters the lower part of the actuating cylinder, (6) small orifice on top 
of the oil reservoir allows the pressure on the oil in the tank to bleed-off, (7) indicates the timing 
mechanism, which may be set to open the valve for any period of time to produce through either 
the casing annulus or tubing, (8) the regulator and motor valve that control the flow of gas from 
the casing through the line (9) to the top of the oil reservoir and forcing the oil 
into the actuating cylinder 
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and the pressure on top of the oil is 
allowed to bleed-off through a small 
orifice in the top of the reservoir. With 
the pressure released below the piston 
in the cylinder above the Christmas 
tree, the weight of the small tubing 
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causes it to move downward of its own 
accord, close the port to the casing 
annulus, and produce from the tubing. 

In Fig. 2, A indicates the lower 
valve seats, which are open in the fig- 
ure. B indicates the closed seats of the 





upper valve that allow the condensate 
in the casing to enter through the port 
opposite the valve and enter the 1'4- 
in. tubing. The small circle below B 
indicates the entrance to the small 
tubing. 


Surface Connections 


In completing the well after the 
casing has been run and cemented, the 
tubing is run to the bottom, braced 
and supported by a welded flange, the 
production packer set, and a ram-type 
head is used to suspend the 1%-in. 
tubing. By referring to Fig. 3 it may 
be seen that production from the 114- 
in. tubing flows upward through the 
Christmas tree, through the hollow 
piston rod, and is then returned to the 
casing expansion loop before being 
metered. Production from the wells is 
carried to the plant through 8-in. lines 
with the connections from the tubing 
and casing converging to the main line. 
As shown in Fig. 3, the flow of gas 
through the tubing and casing is 
metered before converging with the 
plant line. 


Bringing-in Production 


Production in the two sands of the 
well is brought-in after the wellhead 
assembly has been completed, the upper 
sand being brought-in first. 


When the 14-in. tubing is made- 
up with the piston in the actuating 
cylinder the valve is in position to pro- 
duce from the 4-in. tubing. It is then 
necessary to apply pressure from a 
pump to the top of the oil reservoir, 
substituting for the gas pressure from 
the casing, and raise the tubing to 
actuate the valve connecting it with 
the port opening into the casing an- 
nulus. The upper sand is then washed- 
in. 


With production started from the 
upper sand, the pressure is then bled- 
off the oil reservoir through the small 
orifice on top of the tank, the piston 
and valve move downward due to the 
tubing weight, and the valve is then 
open to the 4-in. tubing. Production 
from the sand is then started by wash- 
ing-in. 


Double Input Wells 


Distillate in the Stratton field, be- 
cause of the temperatures and pressures, 
exists in the formation only in the 
vapor phase. A decrease in bottom- 
hole pressure would, therefore, present 
occasion for retrograde condensation 
within the sand, resulting in a large 
part of the distillate wetting the sand 
and becoming unrecoverable. Operators 
are thus required to maintain a close 
check on pressures of the well and 
individual sands to prevent the occur- 
rence of condensation below a pre- 
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Over-All Strength Test 


Bow! was supported by a plate with an 
opening of 13”, allowing only outer edge 
of bottom flange to be supported. Static 
Icad of 235,000 pounds, equal to 50,000 
feet of 2 upset tubing was applied to the 
solid bar set in slips. After test no indica- 
tion of slightest damage could be found. 


a en, Vd 
GUIBERSON Type “B” Tubing Spider being 


EXTREME 
LIGHTNESS 


SAVE TIME! Cut Down 
your round-trip time by 


using GUIBERSON 
TYPE “B” TUBING SPIDER 


PROVEN BY TESTS! 


( <D 


used to run 
7000 feet of 212° Upset N80 Tubing 









GUIBERSON 
Type “BY 
Tubing 

Spider 












Every GUIBERSON tool has represented an advance, 
in its field. That has been the basic GUIBERSON 
policy, throughout the company’s existence. It is true 
of the GUIBERSON Type “B” Tubing Spider. 


Where this tool excels is in its combining of_strength 
with lightness. Expert engineering and exhaustive 
tests have achieved strength that can be absolutely 
depended on to carry the heaviest tubing loads, with 
light weight that assures utmost handling ease. The 
weight in all tubing sizes is 130 pounds or less. Slips 
have cored out backs and are unbelievably light and 
easy to use. 


A third outstanding advantage is assured tubing 
safety. Large slip area gives full support of tubing 
walls and undamaged tubing. 


Slips fit bowl true, regardless of their vertical posi- 
tion, due to narrow backs. Recess on top flange of 
bowl holds slips securely when not in bowl. Bottom 
flange fits rotary table. Easily attached to tubing head 
by two slots in flange. 


GUIBERSON also makes semi-automatic type Heavy 
and Medium Spiders — See 1942 Composite Catalog 


THE GUIBERSON CORPORATION . . DALLAS, TEXAS 
Representatives in All Important Oil Fields in the United States 





Tubing-Safety Test 

















Export Representative: 


|. Frank Brown, 30 Rockefeller Plaza, N. Y. 












A short piece of 212” tubing of J55 grade 
was placed in the slips. A pull of 120,000 
pounds, equivalent to 20,000 feet of 21." 
upset tubing, was applied to the tubing. 
Upon examination of the tubing after the 
test, it was found to be true and unaffected 
by the slips. 











Wustrating Trueness of Tubing After Test. 













California Distributor: 
. Guiberson Co., Los Angeles, Cal. 
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Fig. 5. Sketch showing the method of com- 

pleting the double injection well with the 

separating packer permitting complete con- 
trol of the input to the individual sand 


determined pressure. When this point 
is reached production from the sand 
is discontinued and in case both sands 
are regarded as depleted at the same 
time, the well is then converted into 
a double injection or input well. 
Distillate remaining in the sand in 
gaseous phase may be recovered from 
some other well completed in the same 
sand as dry gas being injected into the 
sand apparently moves in a wave front 
away from the well bore with very 
little mixing or diffusion with the rich 
or distillate bearing gas. Other pro- 
ducers in the same sand some distance 
from the input well will eventually 
become dry gas producers and then 
may be converted into input wells, 
but the condensate will have been re- 
covered by that time. 

The photographs, Fig. 4, show the 
high-pressure wellhead equipment and 
the casing and tubing wings, which 
are horizontal instead of vertical as on 
the producing wells. The two 6-in. 
lines from the main field line are con- 


nected to the tubing wings and to the 
casing wings. Meters to measure the 
flow of gas to each sand are also shown 
in the picture. If the face should be- 
come clogged or sealed-off and admit 
continually smaller volumes of gas at 
increasing pressures, which often oc- 
curs after a well has been used for a 
lengthy period of time as an injection 
well, the resulting pressures and vol- 
umes will be recorded by the meters 
and the sand cleaned or treated. 
Conversion of a double completion 
producing well into a double input 
well requires the removal of the Lewis 
valve and related equipment. Fig. 5 is 
a sketch of the double input well show- 
ing the packer used to separate the two 
sands with the Lewis valve removed. 
The double input well requires the 
use of the packer to separate the two 
sands in order that the gas pressures 
and volumes to the individual sands 
may be varied or injection shut-off en- 
tirely by the valves at the wellhead. 
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Fig. 4. In the upper photograph is shown the Christmas tree of the double input well of the Wardner 

plant in Stratton field as workmen add finishing touches by painting. All wellhead equipment is 

high-pressure. The upper expansion loop is the tubing wing and the lower pipe the casing wing. 

Horizontal instead of vertical expansion loops are used on the input wells. The bottom view shows 

the meters on the incoming gas lines. Both lines are tied into the field line, but separate into two 

lines for metering and injection into the individual sands. Valves shown at the lower right permit 
gas injection into one or both sands 
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AFOUR-WORD STORY 


... by Thousands of 
Satisfied Users of 
RECTORHEADS 


Here is one of the surface hook-ups 
assembled and tested by Rector for 
discriminating well owners. The foun- 
dation of the Christmas-tree is a com- 
bination of the Rector Type ‘’6M’*’ 
Mandrel Suspension Tubing Head and 
Casing Head (presented above). It’s the 
last word in safe, strong, compact, du- 
rable units, say the men who buy them 
and the men who install them... and 
here’s good reason: 


This casing head-tubing head combina- 
tion, aside from having the usual advan- 
tages offered in other heads, provides 
the following exclusive advantages: 


1. No fabric, or soft packing of any 
kind. 

2. Automatic hold-down on pipe pre- 
vents expansion from heat or 
pressure. 


Positive metal-to-metal seat pre- 
vents any wedging action. 


The ircn ring, accepted as the 
best packing means obtainable, 
is the only packing employed in 
these heads. 
Use of iron ring only makes 
anchor rods and clamps unneces- 
sary. 
Yes, the usual advantages, plus these 
five exclusive RECTORHEAD advan- 
tages, represent the extra value REC- 
TORHEAD buyers are getting. 
These Mandrel Type RECTORHEADS are 
manufactured with either threaded 
mandrel, or with welding arrangement, 
in 2,000, 4,000, 6,000 and 10,000-pound 
test. 
See your Composite Catalog, or write 
for full details. 


RECTOR WELL EQUIPMENT CO., INC. 
FORT WORTH, TEXAS, U. S. A. 


Representatives in All Active Drilling 
Areas 


EXPORT AGENT: 


Lucey Export Corporation 
Woolworth Bldg., N. Y. C. 


Sold By Leading Supply Companies 
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A Practical Application of Zinc Anode 
Protection to an 18-in. Pipe Line 





x Successful protection of pipe line in highly corrosive river bottom 


land provides data for improvement in future installations 


by a L Budeshuad 


Mississippi River Fuel Corporation, St. Louis, Missouri 


HE Illinois side of the Mississippi 

River in the vicinity of East St. 
Louis used to be an ancient bed of the 
river for several miles back of the 
present channel. Some of it is still low 
lying and poorly drained, the soil con- 
sisting of alluvial silt and heavy bottom 
land muck overlying a water-bearing 
stratum of quicksand. Pipe lines cross- 
ing the area have found these places 
to be severely corrosive. 

In 1929 the Mississippi River Fuel 
Corporation laid an 18-in. O.D. 
Dresser coupled pipe line to Alton, 
[llinois, that traversed such an area for 
some 3700 ft. At that time it was a 
back water lake, part of an old cut-off 
bend of the river and water covered it 
to a depth of several feet during all 
but the driest months. Since then a 
large drainage project has been com- 
pleted and, although the land is suf- 
ficiently drained to be cultivated now, 
the water table is never far below the 
surface and conditions are still ideal to 
support corrosion. 

The first leak was repaired in 1936 
and they continued to occur with in- 
creasing frequency until in October, 
1938, it became necessary to recondi- 
tion thirty-two 20-ft. joints of pipe 
at the points indicated on Curve A. 
The couplings were bonded with 4/0 
copper bonds at the time to prepare for 
a rectifier-ground bed installation. It 
later developed that a pole line ease- 
ment could not be obtained and as an 
alternative solution zinc anodes were 
installed during July, 1939, in accord- 
ance with Ford, Bacon and Davis speci- 
fications. 


Installation of Anodes 


Anaconda electrolytic zinc anodes 
1.375 in. O.D. and 48 in. long with a 
'44-in. round iron core were driven into 
the soil at intervals of 5 ft. on a line 
parallel to and 3 to 5 ft. from the axis 
of the pipe as shown in Fig. 1. The 
average weight per anode was 18 |b. 

Anodes were connected in groups or 


1Presented before Cathodic Section of the Petroleum 
Industry Electrical Association, Kansas City, Missouri, 
January 16, 1942, 
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cells of ten with a bond connection 
brazed to the pipe from the center of 
each cell. Number 10 solid tinned cop- 
per wire covered with 0.05 in. of 30 
percent Para rubber was used through- 
out. The lateral ground wire was laid 
with a wire plough to a depth of 22 in. 
All field connections were soldered and 
taped. 

As previous inspections had indicated 
a wholesale failure of the original hot 
enamel coating it was agreed that an 
initial protective drainage of 1.5-2.0 
milliamperes per sq. ft. of pipe should 
be applied. The spacing of one anode 
per 5 ft. of 18-in. pipe was calculated 
on the assumption of 50 milliamperes 
initial current output per anode. 


Another consideration was the prob- 
able operating life of the anodes. Refer- 
ence to Fig. 2 will show that the the- 
oretical life of an 18-lb. anode generat- 
ing 50 milliamperes of current is 
slightly better than 15 years, which 
was taken as the minimum life of the 
installation. 

The appraisal of the coating proved 
to be pessimistic and the pipe responded 
to protection much better than ex- 
pected, as will be shown by the follow- 
ing data. 


Physical Data on Terrain 


Curve A is a soil resistivity profile 
of the terrain showing physical data 
with a bearing on the corrosion prob- 
lem: soil type, low areas and direction 
of sub-soil drainage, and points at 
which the pipe had been reconditioned 
and recoated. The surface slopes gently 
from Station 0 + 00 toward the drain- 
age ditch at 13 + 00 and is almost 
level from there to the large canal be- 
hind the 15-ft. levee at 36-+50. The 
underlying stratum of quicksand comes 
up to pipe depth along the first 1200 
ft. of the terrain and there is evidence 
of very good sub-soil drainage from 
this area to the ditch at 13 + 00. 
Drainage is less marked but apparent 
from 20 + 00 toward the same ditch 
and from 26 + 00 toward the large 
canal. 

Curve B plots pipe-soil potential 
profiles for a series of six surveys made 
over a period of 830 days from the 
time zinc was connected. These meas- 
urements were made by potentiometer 
to the Rhodes pipe steel electrode in- 
serted in the soil immediately adjacent 
to the top of the pipe. Average data 
for the curves are tabulated in Table 1. 
Survey 1, marked “‘initial,” was made 
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Fig. 1. Cross-section of typical 
anode installation 











just before the zinc was connected to 
the pipe. 

Curve C shows the potential profiles 
with reference to a saturated copper 
sulphate half-cell taken on surveys 5 
and 6. 


A comparison of Curves B and C is 
interesting to note the effect of the 
protective drainage as measured by the 
two types of electrodes. The potential 
change of pipe, proceeding in a nega- 
tive direction, is the sum of two ef- 
fects: (a) increasing alkalinity of the 
soil surrounding the pipe, and (b) 
polarization due to hydrogen plating 
on the pipe surface, causing it to de- 
velop a back-voltage approaching the 
potential of the hydrogen electrode. 
The copper sulphate half-cell, remotely 
situated with respect to the pipe, meas- 


ures the sum total of both effects with 
a small error in this case due to the IR 
drop between pipe and electrode and is, 
therefore, more reliable as an absolute 
criterion of protection. The pipe steel 
electrode on the other hand, consisting 
of the same metal and existing in the 
same environment as the pipe, is af- 
fected by changes in soil pH to a lesser 
degree but is very sensitive to hydrogen 
back-voltages. The error due to IR 
drop is negligible. As the change in pH 
at the pipe surface takes place slowly 
the early effect of protective drainage 
is largely due to polarization and the 
steel electrode was used to measure these 
early changes in potential. Other data 
following will throw further light upon 
this relationship between the two elec- 


trodes. 


Results of Survey 


It should be noted that the pipe in 
the vicinity of the drainage ditch, par- 
ticularly on the left bank and near the 
large canal, did not respond to protec- 
tion quickly. Evidence supports the 
theory that this was caused by the 
movement of oxygen-saturated ground 
water oxidizing the hydrogen film and 
preventing early polarization of the 
pipe. The first five surveys were made 
during an unusually long period of 
drought for this section. The drainage 
ditch was dry most of the time and 
the water table very low. Under these 
conditions sub-soil drainage plays an 
important part in governing polariza- 
tion and survey 5 shows that after 449 
days of operation parts of the pipe were 











Current Ovreur Per Anove- VicciampeRes 


Fig. 2. Operating life of 18-lb. 

zinc anodes (electrochemical 

equivalent of zinc—236 Ib. per 

ampere year at 100 percent cur- 
rent efficiency) 


























TABLE | 
Average data for six surveys 
Elapsed E, Ecusog I: io I, Avg. life, 

Survey time, days Mv. Mv. Ma. Ma. Amp. years 
No. 1 + 196 368 1.56 26.5 21 
No. 2 52 — 56 338 1.43 24.3 23 
No. 3 73 —117 310 1.31 22.3 25 
No. 4 296 — 133 145 0.61 10.4 53 
No. 5 449 — 217 924 110 0.47 1.9 70 
No. 6 830 — 198 990 
E, Pipe-soil potential measured with Rhodes pipe steel electrode. 
Ecuso, Pipe-soil potential measured with saturated copper sulphate half-cell. 
se Current output from a cell of 10 zine anodes. 
io Current output per sq. ft. of pipe surface. 
i Total current output from 72 zinc cells of 10 anodes each. 

TABLE 2 

(1) (2) (3) (4) 
Open circuit voltage Back-voltage 
Survey E, > E,—E, a 
No. 1 . 558 Mv. + 196 Mv. 362 Mv. 348 Mv. 
No. 3 205 Mv. — 117 Mv. 322 Mv. 
No. 4 . 179 Mv. — 133 Mv. 312 Mv. 
No. 5 .. 190 Mv. — 217 Mv. 407 Mv. 348 Mv. 
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still positive and only partially pro- 
tected. Survey 6 was purposely delayed 
until the bottom was flooded. The 
drainage ditches had been swollen for 
several weeks and the ground water 
was practically static with the water 
table near the surface. Survey 6 shows 
that whereas the pipe potential due to 
polarization as expressed by the steel 
electrode profile is still not all that 
might be desired at the points above 
referred to, there has been a decided 
improvement and the total effect of 
protection as shown by the copper sul- 
phate profile is satisfactory. Between 
surveys 5 and 6 the peaks in the poten- 
tial profiles leveled out considerably, 
indicating a more uniform distribution 
of protection. 


Survey Five 


During survey 5 a special curve, de- 
noted in Curve C as Keougo,, was plot- 
ted from the potential of the pipe steel 
electrode with reference to the copper 
sulphate half-cell. A uniform reading 
would have meant constant pH of the 
soil next to the pipe. Actually a con- 
siderable point-to-point variation in pH 
was the case even in some areas where 
uniform drainage had been accom- 


plished. 


Curve D is one of the most impor- 
tant in the series, plotting the current 
output of each cell of 10 anodes for the 
first 5 surveys. The data were obtained 
by inserting a 0.1 ohm shunt in the 
bond leads and measuring the current 
flowing from pipe to zinc. The leads 
had been left exposed but when it be- 
came apparent after survey 5 that the 
current output had reached a fairly 
stable minimum the connections were 


soldered, taped, and buried. 
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It is customary to leave the bond 
leads exposed for some time after the 
anodes are connected. Under some con- 
ditions it may be necessary to insert 
resistors in the leads to limit the cur- 
rent. On this particular installation no 
resistors were used. 





TABLE 3 


Electromotive-force series of metals 
(International critical tables) 

Zn** 0.762 

Fe** 440 

Ca** .401 

ro 120 

i” 0.000 

Sb*** — 2.40 

Fe""* — .310 

Cu** — .344 


0.322 
0.320 











Degree of Polarization 


Curves E, F, and G should be studied 
together to interpret their significance 
with respect to the foregoing data. 
Curve F is especially important in that 
it illustrates how the degree of polar- 
ization governs the current output of 
the zincs. Data for Curve F were taken 
by breaking the bond leads and measur- 
ing the open circuit voltage from pipe 
to zinc cells with a potentiometer. 
Table 2 records the average data for 
four surveys. 

The open circuit voltage (E,) is the 
algebraic sum of the drainage potential 
or back-voltage of the pipe and the 
electrode potential difference between 
zinc and steel for the particular en- 
vironment envolved. In a homogeneous 
soil of constant pH the electrode po- 
tential difference between zinc and 
steel should be constant and this was 
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found to be practically true in Curves 
E and F during survey 1 before the 
zinc had been connected. E,, in Curve 
E is the measured potential difference 
between the zinc anodes and the pipe 
steel electrode. An almost constant dif- 
ference of 348 mv. was observed dur- 
ing survey 1. The calculated value of 
E,, = E, — E, shown in column 3 of 
Table 2 was 362 mv. for survey 1, 
which agrees well enough with the re- 
sult obtained by actual measurement. 
In the succeeding surveys the calcu- 
lated and observed values no longer 
agree because the environment is no 
longer homogeneous. As soon as the 
zinc is connected electrolysis begins; 
alkaline ions migrate toward the pipe 
and acid ions toward the zinc anodes. 
The rate at which the pH changes 
around the two is widely variable, de- 
pending upon the volume of current 
passing and the leaching effect of 
ground water. 

There were two reasons for taking 
the data in Table 2: (a) to show that 


the change in electrode potential dif- 
ference between zinc and steel due to 
changes in pH of environment was 
small even after 450 days of operation 
and was negligible in its effect upon 
current output by comparison with the 
hydrogen back-voltage due to polariza- 
tion, and (b) whatever that change 
was, it took place on the surface of the 
pipe and not on the zinc anode. This 
fact is confirmed by the same average 
values of E,, obtained on surveys 1 and 
5 made 450 days apart. 

The Zinc Electrode 

It is important that the zinc used 
for this purpose be pure enough to 
maintain a positive polarity toward 
steel pipe throughout its service life. 
Even electrolytically refined zinc con- 
tains small amounts of lead, cadmium, 
and antimony as impurities, all of 
which are left behind to foul the anode 
surface as the zinc passes into solution. 
Ordinary commercial zinc with several 
times the lead content of electrolytic 
zinc has been known to completely re- 
verse its polarity in service as the lead 
film built up on the surface. Lead is as 
far below ferrous iron in the electro- 
motive series as zinc is above it (see 
Table 3). 

Although the same average values of 
E,. were obtained on surveys 1 and 5, 
shown in Curve E, there was more vari- 
ation during the latter survey and 
Curve G was made to clarify this point. 
The average potential of zinc anodes 
to a copper sulphate half-cell, 1.084 v., 
agrees well enough with the electrode 
potential difference between zinc and 
copper set out in Table 3. The zinc 
potential was highest at the points 
least affected by sub-soil drainage, in- 
dicating greater acidity at these points, 
and lowest in the places already pointed 
out as well leached with ground water. 
Despite the extreme variation of 80 
mv. from this cause, the effect of 
ground water upon the electrode po- 
tential of the zinc plays an insignifi- 
cant part in governing the current 
output of the cells by comparison with 
its effect upon the polarization of the 
pipe. 





Formula 
ZnOA 1:0 
ZnOCO:z 


Name 
. Zine aluminate 
2. Zine carbonate 
3. Zine ferrite ZnOFe:0: 
. Zine hydroxide Zn(OH},. 
. Zine oxide ZnO 
5. Zine orthophosphate Zna(PO;): 
. Zine orthophosphate 
(hopeite) 
. Zine orthophosphate 
(hydrated) 
. Zine orthosilicate 
. Zine orthosilicate 
(hydrated) 


. Zine metasilicate 


Zna(PO;)24H:O 


Znsa(PO;)28H:O 
2ZnOSi0:z 


2ZnOSi0Oz2:H:O 
ZnOSiO:z 





TABLE 4 


Some insoluble inorganic compounds of zinc 


Insoluble 


Solubility in 
dilute acids 
Insoluble 

Soluble 
Insoluble 
Soluble 
Soluble 
Soluble 


Dilute 
bases 


Slightly soluble 
Slightly soluble 
Insoluble 
Slightly soluble 
Slightly soluble 
Insoluble 


Water 


Slightly soluble 
Insoluble 
Insoluble 
Insoluble 
Insoluble 


Insoluble Soluble Insoluble 


Insoluble 
Insoluble 


Insoluble 
Insoluble 


Insoluble 
Insoluble 


Insoluble 
Insoluble 


Insoluble 
Insoluble 


Insoluble 
Insoluble 
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When you hang your tubing in an O-C-T Chrisimas tree you can watch the tubing 
pressure build up with the assurance that O-C-T’s 2 to 1 plus factor of safety will 
keep things under control. 


The photographs above show O-C-T Christmas trees on three extremely 
high pressure wells in the Texas-Louisiana Gulf Coast where numerous 
operators have standardized on O-C-T completion equipment. Each of 
these trees was assembled on an O-C-T Type T-20-F Tubing Head (shown 
in cross-section at left). This head is used extensively in fields where the 
completion method requires lowering the tubing hanger below the point 
of suspension for the purpose of washing the well to bottom and col- 
lapsing the packer before hanging the tubing. Note that the hanger seats 
may be retracted to permit lowering the hanger through the head and 
then may be screwed in to engage the hanger. Note, also, that resilient 
packing rings which are provided on the hanger are compressed by the 
weight of the tubing string to effect a seal. Lock down screws in the top 
flange of the head hold the hanger securely against its seat and assist in 
compressing the packing. Stuffing boxes are provided around each retracta- 
— en ble hanger screw and lock down screw. 

TOE Tubing Heed illustrates Complete details on the entire line of O-C-T Well Heads, Fittings, 


retractable banger seats and lock Valves, Blowout Preventers and other sp<cialties will gladly be sent on 
down screws. 
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Effect of Ground Water 


The action of ground water may 
have an important bearing upon the 
active life of the anodes. Fig. 2, plot- 
ting the theoretical life of an 18-lb. 
anode against average current output, 
was calculated on the basis of 100 per- 
cent current efficiency at the anode. 
This must be so because the current is 
generated from the chemical reaction 
of metallic zinc passing into solution. 
All current produced may not be use- 


directly upon the anode surface, at 
least not in the form of a hard im- 
pervious scale. 


The chief objection to the use of zinc 
in marine installations has been exces- 
sive fouling of the surface in service, 
necessitating scraping every few 
months to restore operating efficiency. 
Zinc plates suspended in freely circu- 
lating sea water containing various 
concentrations of almost every con- 





ceivable soluble mineral salt and well 
aerated with oxygen and carbon diox- 
ide are, of course, in an ideal environ- 
ment for the formation of all the pre- 
cipitates listed in Table 4. As the open 
environment prevents the concentra- 
tion of acid at the anode surface there 
is little or no tendency for any of the 
insoluble material to dissolve and sep- 
arate from the zinc. . 


Favorable Conditions for Anode 


Conditions are more favorable for 
longer operating life when zinc is 
buried in soil. Here the anode is in a 
restricted environment with very little 
circulation of water about it and, if 
deep enough, practically no aeration 
from oxygen and carbon dioxide except 
that carried by sub-soil drainage. As 
electrolysis advances increasing con- 
centrations of acid are accumulated at 
the anode. Zinc oxide, the largest sin- 
gle product of the oxidation reaction 
taking place on the zinc surface, is sol- 
uble in weak acids and precipitation of 
it is inhibited until it has migrated 
away from the acid zone surrounding 
the anode. The other compounds listed 
as insoluble in weak acids are less im- 
portant because the supply of soluble 
minerals in the surrounding soil neces- 
sary to their formation is usually lim- 
ited. But under conditions of excessive 
sub-soil drainage we must foresee that 
deposits of silicates, phosphates, and 
aluminates of zinc may limit the effec- 
tive life of the cells. 

Too little is known about the operat- 
ing limitations of zinc and how to 
project the probable life of a new in- 
stallation. We may safely predict that 
the operating life of the zinc beds 
described in this paper will never re- 
motely approach the average theoret- 
ical figure of 70 years set out in the 
last column of Table 1. It is poor econ- 
omy to install enough zinc for such a 
long theoretical life when it can be 
reasonably assumed that more than half 
of it will be lost. 

A few general suggestions for the 
improvement of future designs can be 
based on the data collected here. It will 






















ful in protecting pipe but 100 percent 
of it applies to dissolving the anodes. TABLE 5 
Under some conditions we know that Spacing first installment of 5.8-lb. zinc anodes 
the zinc surface can be fouled so com- O.D. pipe pa laa oad — a 
pletely with a hard scale that elec- “ine | 4B -in. pra ag 8 ‘a. ft. Othomlen i ae, ft. 
trolysis is halted long before all the 6 13.5 6.7 
zinc has been dissipated. Most zinc salts 8 9.5 9.5 
are freely soluble in water but Table 4 10 7.7 7.7 
lists a number of common insoluble 12 6.4 6.4 
compounds that are likely to be formed 14 5.5 5.5 
when zinc dissolves in natural ground 16 9.6 . 4.8 
waters. 18 8.5 an 4.3 
There are enough possible insoluble 20 7.6 3.8 
zinc compounds to cause concern unless 22 7.0 . 3.5 
it can be shown with certainty that in 24 6.4 3.1 
| a given soil they will not precipitate 
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Te extensive lines of Worthington equip- 
ment for the handling of petroleum and its 
products—in field, pipe line and refinery— 
constitute basic necessities in the peace- 
time operations of the petroleum industry 
and, as such, the vital importance of their 
reliable operation and the demand for their 
production are many times increased in this 
present great national emergency. 


Today practically the entire output of 
Worthington’s five plants flows directly into 
the war production program as equipment 
for the Army, Navy and Maritime Commis- 
sion, or as essential equipment for the petro- 
leum, gas, chemical, munition, steel and 
many other key industries, and for public 
service power, light, water and sanitation, 
essential to the life of our cities and towns 
and the many housing projects for those 
engaged in war work. 


ay 


In its expanded service, Worthington will 
Pt - continue, to the utmost possible degree, to 
‘a S © | fulfill its responsibility to the petroleum 


< 


industry...a vital part of our national life 
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be remembered that a zinc system oper- 
ates at very low current density, hence 
I°R losses must be small. The distribu- 
tion is almost perfect and, measured by 
the usual standards of cathodic prac- 
tice, the current efficiency must be 
high, probably two or three times as 


efhcient on the basis of current required 
as any other type. 


Selection, Installation of Anodes 


In the absence of exact information 
as to the current requirements for a 
new job the zine will be installed by 
stages. The first installment will be 
made on the basis of supplying 0.5 
milliampere of current per sq. ft. of 
pipe surface to coated pipe and 1.0 
milliampere per sq. ft. to bare pipe. 
One 48-in. anode will be installed for 
cach 20 milliamperes of current re- 
quired. Table 5 shows the anode spac- 
ing for bare and coated pipes of vari- 
cus outside diameters. When the spac- 
ing for a 48-in. anede exceeds the max- 
imum allowable interval of 10 ft. the 
anede is divided and installed as two 
24-in. anodes with the spacing shown 
under the 24-in. column. 

The anode will be designed to con- 
tain enough zinc to supply its rated 
output of 20 milliamperes for a theoret- 
ical 12 years. Allowing for an initial 
cutput of 40 milliamperes during the 
first year this should leave enough zinc 
for ten operating years after the final 
adjustments have been made. An anode 
to meet the specification will contain 
5.8 Ib. of zine and will consist of a 
¥,-in. round reinforcing bar 56 in. long 
coated with zinc to a diameter of 1 in. 
for 48 in. of its length with 4 in. of 
the core extending at each end. 

The heavy core is stiff enough to 
allow this anode to be driven with 





TABLE 6 
Nominal cost of installing 5.8-lb., 48-in. 
zinc anodes 


Cost per anode installed 
5-ft. spacing 10-ft. spacing 


Zinc market, 
cost per lb. 


$0.10 $1.78 $2.03 
0.15 2.07 2.32 
0.20 2.36 2.61 
0.25 2.65 2.90 


Initial cost per mile of 10-year zinc in- 
stallation on 16-in. O. D. pipe 


Cost per mile 
Coated pipe Bare pipe 


Zinc market, 
cost per lb. 


$0.10 $1,120.00 $1,960.00 
0.15 1,680.00 2,940.00 
0.20 2,240.00 3,920.00 
().25 2,800.00 4,900.00 











a pneumatic or internal-combustion 
hammer, eliminating slow and costly 
hand augering and tamping. Not only 
can labor costs be reduced but this 
method of installing zinc is better as 
it packs the soil around the anode, in- 
suring a tight electrical centact and 
excluding all air. 

For welded pipe the anodes will be 
connected in cells cf ten and the bond 
leads brazed to pipe from the center of 
cach cell. For Dresser-coupled pipe the 
couplings will be located and the bond 
lead, connected to the pipe at every 
cther coupling, will be brazed on both 
sides of the coupling. Thus the span 
covered by a cell will be about 40 ft. 
long for 20 ft. random lengths of pipe 
and 80 ft. for 40 ft. random lengths. 
In this arrangement the number of 
anodes per cell will vary with the spac- 
ing but there is no chance for a joint 
to be isolated between couplings. 
Check Surveys 

An initial survey will be made im- 
mediately upon completion of the first 
installment of zinc followed by quar- 
terly surveys of representative check 





Proper Distance Between Belt Pulleys 


F Speeeieognnm recently came to the 
writer regarding correct distance 
between shaft centers. A user of power 
transmission equipment wanted to 
know the proper distance between belt 
pulleys. He wanted to know the ru! 
governing the distance between shaft 
centers when flat belt drive is used. 
There was cn2 important thing that 
the inquirer neglected to state and that 
was whether or not the load fluctuated. 
That is, was the belt subject to shock? 
Distarce between shaft centers is im- 
pertant if the drive fluctuates con- 
siderably, but if there is no load fluc- 
tuation pulleys may be placed as close 
tcgether as their dimensions will per- 
mit. If the drive is subject to shock 
this distance between centers should bz 
made proporticnal to the severeness of 
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the shock and vibration. A high-grade, 
high-friction elastic belt should always 
be used on highly fluctuating drives. 
If there is no load fluctuation, belt 
elasticity is of no value. In fact elas- 
ticity is a liability rather than an asset 
if the load is perfectly steady. Elas- 
ticity causes belt creep, and belt creep 
is a very clese relative of belt slip. 
The tendency today is to make the 
distance between shaft centers shorter 
and sherter, even in fluctuating drives. 
It has been repeatedly demonstrated 
that with a high-grade, high-friction 
belt the distance between centers is of 
less importance than ample arc of con- 
tact. Modern rocker base and wrapper 
pulley drives are now handling all 
kinds of loads at extremely short cen- 
ter distances. Most of the data found 





stations for the first year of operation. 
Then another complete survey will be 
made and the installation adjusted per- 
manently. The data collected will be 
suficient to determine whether the 
original supply of zinc is adequate. If 
not, more zinc will be installed where 
needed. 

As the final adjustment will insure 
a supply of zinc to last ten years and 
the thickness of the zinc coating on 
the iron core is only ,'; in. it is prob- 
able that all zine will be utilized efh- 
ciently. 

The cost of zinc anode installations 
varies widely with the zinc market and 
labor costs. The figures given in Table 
6 are purely nominal costs based on the 
use of improved machinery such as a 
wire plow for laying the ground wire 
and an automatic hammer for tamping- 
in the zincs. The 16-in. pipe size was 
selected for this example because it 
called for 10-ft. spacing of the 48-in. 
anodes on coated pipe and 5-ft. spacing 
on bare pipe. In neither case is the cost 
of zinc excessive, even at present high 
market prices. 

The U. S. Bureau of Standards has 
undertaken a study of zinc anode ap- 
plications and undoubtedly the day is 
not far off when its use will be better 
understood. Correctly designed installa- 
tions will be widely appreciated as the 
cheapest method of treating “‘spot” 
corrosion involving short sections of 
pipe. It has already proved invaluable 
for protecting isolated lines where no 
power was available. 
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— by W Zz Schaphorst 


in hand books on power transmission 
are based on antiquated practice with 
cld-time low friction belts. 

The writer wishes to emphasize the 
fact that nearly everything mechanical 
has been improved. The modern plain 
bearing, for example, is much superior 
to old plain bearings. Of course there 
are plain bearings in use today that are 
no better than the plain bearings that 
were used 30 years ago. Likewise there 
are belts in use today that are no bet- 
ter than belts used 30 years ago. But 
the modern flat belt has more than 
kept pace with other mechanical im- 
provements. The flat belt drive that is 
really modern is at the head of the 
present-day efficiency and economy 
procession. 
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now available 


High Pressure - Heavy 
Duty Series 


Hunt standard All Steel Line Valves, the valve that has estab- 


lished records for longer life, lower costs and 
minimum trouble, now have as a companion the 
Hunt Heavy Duty Series for higher pressures. This 
new series valve is available in 2- and 4-inch, 
4,000 and 6,000 pounds test range. 


The secret of the Hunt Heavy Duty Valves’ de- 
pendability and economy is the reversible disc and 
seat which gives double the life of ordinary valves. 
The seat is held in place by two standard API rings. 
Being of lower brinell hardness than the disc, these 
rings take the wear, assuring positive seal as the 
disc and seat wear. 


Hunt Heavy Duty Valves, like the standard 
series, may be repacked under pressure, as bon- 


Field Shops: 
Houston, Bay City, and Cor- 
pus Christi, Texas; Jennings, 
Harvey, and Shreveport, La. 

Export Sales: 

W-K-M Company, 74 Trinity 
Place, New York City 
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net top has a machined recess which seals the valve around the 


stem when it is in full open position. To renew or 
reverse the disc or valve, it is only necessary to 
remove the eight flange bolts and raise the bon- 
net sufficiently to clear the seat. 

Put Hunt Valves on the line . . . and watch valve 
maintenance go down, dependability up! 

Write for a complete description of HUNT ALL 
STEEL VALVES, Heavy Duty or Standard. 


DEPENDABLE ... all ways! 

As shown in the illustrations below, Hunt Heavy 
Duty Valves are space savers, too. Unnecessary 
connections are eliminated, and the compact de- 
sign reduces space requirements to a minimum. 
Make your own combinations. 
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So You Want to be a Petroleum Engineer? 


PART 2—Planning the College Course 


by am C Chon 


Professor of Petroleum Engineering, University of California 


*€@"0O, you’ve returned for another 

‘chat’? As you’re still interested 
after all the questions we raised dur- 
ing your last visit, | assume you con- 
sider yourself qualified and have de- 
cided to enter upon an academic course 
of preparation for a petroleum engi- 
neering career. This is a wise decision if 
you are fully qualified and determined 
to give your best efforts to preparation 
for ultimate success in your chosen 
field. I know of no industry that offers 
better opportunities for properly 
trained engineers than the petroleum 
industry, no profession that offers a 
greater variety of interesting technical 
problems and active, healthful, stim- 
ulating work than petroleum engineer- 
ing. Now that this important decision 
has been made, suppose we consider the 
things that are important to under- 
stand in entering upon your college 
course and try to get a perspective of 
the subjects that properly find place in 
the modern petroleum engineering cur- 
riculum. 


Matriculation for College 


“Every degree-granting college re- 
quires for admission, satisfactory com- 
pletion of a program of secondary 
school work. Graduation from an ac- 
credited high school or the equivalent 
is ordinarily expected and the collegiate 
institutions of better standing usually 
require completion of the high school 
program with grades somewhat higher 
than average. Requirements for high 
school graduation vary somewhat in 
different states, but usually involve a 
substantial preparation in certain basic 
subjects, particulary English composi- 
tion and literature, mathematics, sci- 
ences, history, and foreign languages. 
In addition, most high schools afford 
some degree of training in cultural and 
vocational fields, such as music, art, 
mechanical drawing, shop practice, 
stenography, etc. Some colleges and 
universities allow principals of high 
schools in their locality to certify their 
recommended graduates for admission 
without further formality, but others, 
lacking close association with the sec- 
ondary schools, or unable to appraise 
the quality of work done and gradua- 
tion standards, will require entrance 
examinations of prospective students. 

“The secondary school provides the 
foundation upon which the college 
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Addressed particularly to the 
prospective petroleum engineering 
student, the current series of ar- 
ticles by Professor Uren will also 
be of interest to educators and em- 
ployers of petroleum engineering 
graduates. The first installment of 
this series appeared in the Janvu- 
ary, 1942, issue of The Petroleum 
Engineer; the third is scheduled for 
the March issue. 


A photograph and brief bio- 
graphical sketch of the writer can 
be found on Page 27 of the January 
issue of The Petroleum Engineer, in 
connection with Part 1 of this series. 





training is superimposed. The character 
of this foundation is of great impor- 
tance. The quality of the high school 
training, especially in mathematics, 
physics, and chemistry, must be of the 
best; scholarship standards must be 
high. There are great differences in the 
quality of instruction offered in differ- 
ent high schools, and the pre-engineer- 
ing student would do well to choose his 
high school as carefully as he chooses 
his college. Where the training of pre- 
engineering students is concerned, there 
is much to be said in favor of the so- 
called ‘technical’ high school that 
stresses industrial arts. The practical 
flavor of the instruction offered by 
such schools is often of value in point- 
ing the student’s interest toward indus- 
trial applications of engineering science. 


“Although graduation from a repu- 
table secondary school is the primary 
requisite for admission to college, if 
one is to undertake an engineering 
course the high school work should in- 
clude a certain ‘core’ of subjects ap- 
propriate for this particular objective. 
Furthermore, the student should have 
demonstrated special proficiency in these 
subjects. In preparation for an engi- 
neering course, the high school work 
should place special emphasis upon ele- 
mentary and intermediate algebra, 
plane and solid geometry, trigonom- 


etry, physics, chemistry, and mechan- 
ical drawing. Without satisfactory 
completion of these subjects, the engi- 
neering student will be handicapped in 
the program of his first year in college 
and is likely to have to give more than 
the usual four years to his undergradu- 
ate course. Some high schools do not 
offer all these subjects, or do not make 
it possible for the average student to 
complete all of them. Accordingly, 
many colleges offer intermediate alge- 
bra, solid geometry, and trigonometry 
as a part of the first year of the engi- 
neering course. This usually results in 
restricting the time available for more 
advanced phases of mathematics in col- 
lege, however, and it is a great advan- 
tage to the engineering student if the 
more elementary mathematics subjects 
can be completed in the high school. A 
subject that the student frequently 
fails to get in high school is mechan- 
ical drawing: a desirable preliminary 
to any engineering course. 

“Many students fail to include cer- 
tain of these courses in their high 
school program because they do not 
know in time that they will decide 
upon an engineering course in college, 
or because they are not properly ad- 
vised by their high school study-list 
officers. As soon as the student reaches 
the conclusion that he is likely to select 
engineering as a career, he should in- 
form himself of the requirements for 
admission to the particular institution 
that he plans to select for his collegiate 
training, and pattern his preparatory 
work to meet these requirements. 

“The question frequently arises, in 
cases where a student can meet general 
matriculation requirements but lacks a 
certain subject or subjects required for 
full preparation in a particular college, 
as to whether or not he should enter 
upon his college curriculum and at- 
tempt to make up the deficiency along 
with other work, or delay his collegiate 
work until he is fully prepared. The 
answer to this question will depend 
somewhat upon his age and the quality 
of his scholarship. A capable student 
can often make satisfactory progress in 
spite of handicaps. A more mature stu- 
dent may be able to carry successfully 
a heavier load of college work, or may 
find it inexpedient to take the addi- 
tional time necessary for full prepara- 
tion. Generally, however, if the stu- 
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... because you can treat more oil with 
less Tret-O-lite. High quality monufactur- 
ing specifications and the Tretolite Com- 
pany’s extensive research facilities make 
this possible . . . Tret-O-lite service makes 
it a fact. Your Tret-O-lite representative 


is always ready to assist you with any 
emulsion problem ... Tret-O-lite advisory 


service is gratis. 
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dent can spare the additional time in 
the secondary school to complete all 
necessary matriculation subjects, this 
is the better plan. The student who 
tries to carry some matriculation work 
along with some of his first-year col- 
lege courses, at once becomes irregu- 
lar in his college program and difficul- 
ties may develop that are never quite 
overcome. The college curriculum is 
planned for those who are fully pre- 
pared and the irregular student is han- 
dicapped in competition with the ma- 
jority of his fellows. 


The Petroleum Engineering 
Curriculum 


“Let us hope that your secondary 
school education has been carefully 
planned with your present objective in 
view, and that you have successfully 
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completed all necessary preparatory 
subjects. Perhaps next it will be in or- 
der to outline the subject matter of 
the petroleum engineering program 
that you plan to undertake in college. 
There is some difference of opinion 
among educators, petroleum technolo- 
gists, and petroleum industry execu- 
tives concerning the subjects that 
should be prescribed in the undergradu- 
ate petroleum engineering curriculum 
and the emphasis that should be 
placed on the different phases of it. 
Yet, there is substantial agreement 
that certain subjects should be de- 
veloped competently and the general 
frame-work of the curriculum is fairly 
well defined. Requirements of the dif- 
ferent institutions specializing in this 
field differ primarily in the amount of 
time devoted to different subjects. 
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“All agree that the petroleum engi- 
neering course should, first of all, 
stress the fundamentals of science and 
engineering. Specialized courses should 
be introduced only insofar as is pos- 
sible without weakening the training 
in fundamentals. The petroleum engi- 
neer first of all must be an engineer 
and the things that he must know in 
common with other engineers are of 
prime importance. Their application to 
the field in which he is particularly in- 
terested should be a secondary consider- 
ation. Among these fundamentals of 
engineering, mathematics, physics, 
chemistry, and engineering drawing 
are of basic importance and should be 
developed fully during the first two 
years of the college course. Superim- 
posed on these are general engineering 
courses in surveying, engineering me- 
chanics, strength of materials, thermo- 
dynamics, and fluid mechanics. Every 
engineer must know something of the 
elements of mechanical and electrical 
engineering, and introductory courses 
in these subjects should be included. In 
addition to these general engineering 
courses, the petroleum engineer must 
receive a substantial training in the 
geological sciences. All this training in 
fundamentals is ultimately brought to 
a focus in certain courses dealing with 
the application of engineering princi- 
ples to the technical problems encoun- 
tered in the production of petroleum. 


“Every engineer must be something 
of an economist, and an elementary 
treatment of the general principles of 
economics and cost-accounting will be 
helpful. Also, many engineers become 
administrative officers of oil companies 
and some training in the elements of 
commercial law, contracts, and speci- 
fications is desirable. The engineer must 
be able to write clean-cut, understand- 
able reports, and he is often called upon 
to present his ideas and recommenda- 
tions orally to his associates and superi- 
ors. If he has not acquired proficiency 
in these matters, courses in engineering 
English and speech principles may prof- 
itably be included in the petroleum en- 
gineering curriculum. 

Comparison of petroleum engi- 
neering curricula in different edu- 
cational institutions. “At least 19 
universities and colleges in the United 
States offer curricula in petroleum en- 
gineering. It will be of interest to com- 
pare these curricula at this point, not- 
ing especially the relative amount of 
time given to each subject. A tabular 
arrangement will facilitate comparison 
(see Table I). In this table, the figures 
represent ‘semester-hours’, a semester- 
hour being three hours of time per 
week for a semester of 16 to 18 weeks 
duration, spent either in classroom, : 
laboratory or field, or in preparation. 
Some institutions use the ‘quarter plan’, 
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the curriculum being planned for three 
quarters of about 12 weeks each, per 
year. In these cases, the ‘quarter-units’ 
assigned to different courses are multi- 
plied by two-thirds to reduce them to 
the equivalent of ‘semester-units’. The 
recapitulation given in the last few lines 
of the table, indicates in percentages 
of the total required number of semes- 
ter-units, the comparative amount of 
time assigned to the several major sub- 
jects in the different institutions; and 
the last column at the right shows the 
computed average percentages assigned 
to the various major subjects for all the 
curricula. These average percentages 
are of interest in that they probably 
represent, better than any individual 
curriculum, the collective opinion of 
the various academic authorities that 
have ventured into this field of educa- 
tion, concerning the kind of prepara- 
tion that a petroleum engineer should 
have. 

Mathematics. “Mathematics is of 
prime importance in the training of 
every engineer and many educators be- 
lieve that unless the student is pro- 
ficient in this subject he will not be 
successful in an engineering career. This 
criterion, however, would not appear 
to apply so closely to engineers engag- 
ing in the mineral industries as in other 
fields, such as mechanical, civil, and 
electrical engineering. Many aspects of 
the work of the petroleum engineer are 
not susceptible to mathematical an- 
alysis and it must be admitted that in 
some important phases of his work, the 
petroleum engineer has little or no need 
of advanced mathematics. Yet, if he is 
to be equipped for every variety of 
engineering problem that may be en- 
countered in oil-field work, he must be 
well prepared in all divisions of math- 
ematics. The foundation courses in al- 
gebra, geometry, and trigonometry are 
highly important. If they have not 
been adequately developed in the high 
school, they must be the first concern 
in planning the program of the fresh- 
man year in college. In many cases they 
may be reviewed profitably before en- 
tering upon the more difficult courses 
in analytic geometry and calculus. It 
will be noted that all curricula repre- 
sented in Table I carry the mathe- 
matics program through calculus. In- 
deed, this requirement is common to all 
engineering curricula. The trend is to- 
ward extension of the mathematics pro- 
gram to include differential equations 
and vector analysis, which are found 
to be useful tools in exploring some of 
the more advanced and recently devel- 
oped phases of petroleum engineering. 
The mathematics program is. continued 
through the first two years of the col- 
lege course at least, and may profitably 
be extended into the junior year. 
Physics. “‘Physics is probably the 


most useful of the fundamental sci- 
ences and its subject matter finds appli- 
cation in almost every phase of petro- 
leum engineering. Assuming a year of 
preparation in this field in the sec- 
ondary school, the collegiate physics 
course is usually a 10 or 12 ‘unit’ pro- 
gram extending over one or two years. 
Its content has been almost standard- 
ized and includes a thoroughgoing re- 
view of each of the several divisions of 
physics—mechanics, heat, electricity 
and magnetism, light and sound—and 
is customarily supplemented by a lab- 
oratory program involving an experi- 
mental routine and training in the 
making of physical measurements in 
each of these fields. The student who 


is planning to prepare himself for re- 


search and development work may 
profitably continue the preparation in 
physics with courses afforded more ad- 
vanced treatment, particularly in the 
fields of heat and dynamics. 
Chemistry. “The training in chem- 
istry must be more thorough and of 
wider scope in petroleum engineering 
than in most other fields of engineer- 
ing. Assuming a year of elementary 
chemistry in the high school as a back- 
ground, the petroleum engineering stu- 
dent usually undertakes in his fresh- 
man year, an intensive course of 8 or 
10 units of ‘general chemistry’ with a 
supplementary course in qualitative an- 
alysis. This much of the chemistry pro- 
gram is a common requirement in prac- 


(Continued on Page 90) 
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Table 1 (continued) 
Four-Year Petroleum Engineering Curricula, Continued. 
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_. NOTE: Stanford University now offers a 6-year program leading to the petroleum engineering degree. 
The 4-year curriculum here presented is one proposed for the academic year 1942-43, 
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(Continued from Page 87) 
tically all phases of engineering. In ad- 
dition, the petroleum engineer needs at 
least introductory courses in organic 
and physical chemistry, and a ‘service’ 
course in quantitative inorganic an- 
alysis. The training in physical chem- 
istry may profitably be continued, par- 
ticularly if the student plans to pre- 
pare himself for a study of the more 
advanced phases of petroleum engineer- 
ing. The introductory course in organic 
chemistry may well be followed by a 
more advanced study of the hydrocar- 
bons. A course in colloid chemistry is 
also helpful in some aspects of the 
petroleum engineer’s work. A student 
who expects to engage in oil refining 
or natural gasoline plant design and 
operation, will find courses in indus- 
trial chemistry and unit processes help- 
ful. Indeed, the whole field of chem- 
ical engineering is one to which the 
interest of the petroleum technology 
student may extend, and combinations 
of these two engineering fields are 
profitable training for some phases of 
oil industry work, as will later be ex- 
plained. 

Drawing. “The engineer often must 
express his ideas and information 
through the instrumentality of draw- 
ings and maps, and the technique of 
mechanical drafting is a part of every 
engineer’s training. The elementary 
phases of this work are usually devel- 
oped by a course in instrumental draw- 
ing and single-stroke lettering in the 
high school, preferably supplemented 
by training in free-hand sketching. 
With facility in the use of drafting in- 
struments thus developed, the student 
is ready for a thoroughgoing course in 
engineering drawing during his first 
collegiate year. This should include the 
concepts and applications of ortho- 
graphic and isometric projection, ele- 
mentary machine drawing, preparation 
and use of different types of graphs 
and charts, and practice in the use of 
commonly used copying processes. A 
thorough training in descriptive geom- 
etry may be a part of this routine or 
may be the subject of a separate course. 
More advanced training in machine de- 
sign may well be superimposed on this 
sequence of courses. The student should 
emerge from such a program with a 
complete knowledge of the graphic 
methods of displaying engineering data 
and with the technique of engineering 
drafting well developed. Map-making, 
a Closely related art, may best be taught 
in connection with courses in survey- 
ing, geology, or petroleum engineering. 

Geological sciences. ‘‘Dealing as he 
does, with a naturally occurring min- 
eral resource, the behavior of which is 
controlled largely by conditions within 
the earth, the petroleum engineer must 
be conversant with all geological sci- 
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ences. Indeed, the first petroleum engi- 
neers were primarily geologists; and 
although in more recent years, the field 
of petroleum technology has taken on 
more of the characteristics of the en- 
gineering sciences, yet even today, a 
thorough understanding of the earth 
sciences is essential to the successful 
solution of many oil-field problems. 
Comparison of the figures given in 
Table I will show that most of the 
engineering curricula devote more time 
to the geological sciences than to any 
of the other fundamental sciences. All 
prescribe a program of from 6 to 12 
units of ‘general geology’: reviewing 
the elementary concepts of lithology, 
stratigraphy, physiography, geologic 
structure, and historical geology. To 
equip one for interpretation of geologic 
data in the field, courses in determina- 
tive mineralogy, crystallography, pe- 
trology, and field methods of gather- 
ing, recording, and analyzing geologic 
data are essential. Such work may prof- 
itably be supplemented by courses in 
map interpretation, tectonic geology, 
and studies of sedimentation processes 
and. training in correlation methods. A 
course in the economic geology of oil 
and gas is provided by nearly all petro- 
leum engineering curricula, reviewing 
the structural, stratigraphic, and litho- 
logical characteristics of typical oil 
reservoirs in different fields. Paleon- 
tology as a science finds its principal 
industrial application in the search for 
petroleum deposits and a course in the 
elements of this science is a desirable 
addition to the usual petroleum engi- 
neering program. More advanced work 
in identification and classification of 
micro-fossils is helpful in stratigraphic 
correlation. Training in petrography 
and its application in identification of 
mineral grains are also helpful in strat- 
igraphic correlation. Geophysical meth- 
ods of exploration have found useful 
application in the search for new oil 
fields and in the assembling of signifi- 
cant subsurface data in oil-field devel- 
opment. As yet, few educational insti- 
tutions offer courses in geophysics, but 
if available they afford a desirable addi- 
tion to the sequence of courses in the 
geologic sciences. 

General engineering. “A substan- 
tial number of units in every petroleum 
enginecring program is properly de- 
voted to the more fundamental applied 
science courses that are the common 
‘tools’ of all engineers. Engineering 
mechanics, including a thoroughgoing 
treatment of both statics and kinemat- 
ics, and courses in fluid mechanics or 
hydraulics and strength of materials, 
are common prescriptions in almost ev- 
ery engineering program. The latter is 
profitably supplemented by courses in 
graphostatics, materials of engineering 
construction, and laboratory testing of 





structural materials. The course in fluid 
mechanics is often followed by courses 
dealing with pumping machinery and 
fluid transfer. A substantial course in 
engineering thermodynamics is an im- 
portant prescription in most petroleum 
engineering curricula. These courses 
customarily follow upon completion of 
the first two years of collegiate prep- 
aration and involve applications of the 
fundamental courses in mathematics 
and physics. 

Courses in related engineering 
fields. ‘Many have the idea that petro- 
leum engineering is a highly specialized 
field of endeavor. Actually, it is quite 
the reverse, for the petroleum engineer 
must include in his training at least 
the elements of several other branches 
of engineering. In the field of mechan- 
ical engineering, the petroleum engi- 
neer must be familiar with the meth- 
ods and equipment used in power de- 
velopment and application, particularly 
the engineering aspects of steam power 
plant and internal-combustion engines 
and mechanical methods of power 
transmission. Laboratory courses af- 
fording opportunity for efficiency tests 
on heat engines of different types are 
often a part of this training. The prin- 
ciples of machine design and training 
in shop and metal fabrication practices 
are other aspects of the field of me- 
chanical engineering that are of inter- 
est to the petroleum engineer. Elemen- 
tary courses in electrical engineering 
are customarily also prescribed in pe- 
troleum engineering curricula, dealing 
particularly with electrical circuits, 
dynamo-electric machinery, and their 
industrial applicatiens. Again, famil- 
iarity with the characteristics of such 
equipment, gained through well-organ- 
ized laboratory tests, is highly desira- 
ble. In the field of civil engineering, 
one or more courses dealing with sur- 
veying and topographic mapping are 
commonly required in engineering cur- 
ricula. This training should be designed 
to give hanes’ with the problems 
of plane surveying and use of the level, 
transit, and plane table in making prop- 
erty surveys, determining elevations 
and gathering topographic details. 
Courses planned to acquaint the stu- 
dent with the design of framed struc- 
tures and with practices in reinforced 
concrete construction are also helpful. 
Some aspects of metallurgy are also of 
immediate application in oil-field work, 
particularly ferrous metallurgy and 
physical metallurgy, including heat 
treatment of metals.and metallography. 

Petroleum technology courses. 
“The focal point of all the foregoing 
preparatory work is a group of petro- 
leum technology courses demonstrating 
the applications of the fundamentals 
of science and engineering to the petro- 
leum industry. Before this may be done, 
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however, the student must become 
familiar with the terminology, equip- 
ment, practices, and methods employed 
in oil-field work. This is usually ac- 
complished by prescription of courses 
dealing with the technology of each 
important phase of the industry. All 
petroleum engineering curricula in- 
clude at least two courses dealing with 
oil-field development practices, includ- 
ing drilling equipment and methods, 
and petroleum production methods. 
Other divisions of the industry to 
which separate courses are often de- 
voted, include petroleum transport and 
storage, petroleum refining and natural 
gas production, transmission and util- 
ization. In some curricula an introduc- 
tory course is offered, providing a com- 
prehensive view of all phases of the 
petroleum industry. Laboratory in- 
struction, supplementing the courses in 
oil-field development and production 
methods, is helpful in focusing the at- 
tention of the student in an intimate 
way on some of the more interesting 
technical phases of oil-field exploita- 
tion. The petroleum engineer must be 
familiar with the many different test 
methods applied to petroleum and nat- 
ural gas and their derivatives, to for- 
mation samples, drilling fluids, cements, 
and other materials and products, and 
a service course designed to acquaint 
the student with the technique of con- 
ducting such tests is usually prescribed. 
Petroleum engineers are also expected 
to be familiar with special methods of 
graphically displaying petroleum engi- 
neering data, such as well logs, various 
types of oil-field maps and geologic 
sections, and a service course designed 
to develop technique in this type of 
work is provided in some curricula. 
Specialized economic courses dealing 
with field management problems, oil- 
production cost-keeping and account- 
ing methods, production-control prac- 
tices, oil industry taxation, oil and gas 
laws, analysis of statistical trends, etc., 
round out the petroleum technology 
program in the institutions offering 
complete ‘coverage’. 


“The program of petroleum technol- 
ogy courses outlined in the preceding 
paragraph can do little more than ‘set 
the stage’ for the petroleum engineer’s 
career effort. Often they are crowded 
into the last year of the four-year 
undergraduate routine and the student 
is turned out with but little more than 
an introduction to the problems with 
which he must deal in his future engi- 
neering work. Additional time, devoted 
to more intensive study of the strictly 
engineering aspects of this program is 
highly desirable. This is possible if a 
student elects to spend more than four 
years as an undergraduate, or returns 
for a graduate year or two after re- 
ceiving his bachelor’s degree. For such 
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students the institutions in which pe- 
troleum engineering is more highly de- 
veloped offer advanced courses dealing 
with such topics as reservoir mechan- 
ics, appraisal of oil-producing proper- 
ties, oil-field equipment selection, lay- 
out and design, well-logging tech- 
niques, formation sample tests and in- 
terpretations, drilling-fluid technology, 
etc. Often these more specialized topics 
are included in seminar or ‘advanced 
problem’ courses. Most institutions of - 
fer facilities for and encourage research 
on petroleum technology problems. In 
some schools, undergraduate thesis 
courses offer an introduction to re- 
search methods, but most undergrad- 
uate engineering students are poorly 
equipped to undertake a research prob- 
lem and thesis work is best reserved for 
a graduate year. Most institutions of - 
fering petroleum engineering curricula 
arrange field excursions for their stu- 
dents to permit them to visit nearby 
oil-fields, refineries, and industrial 
plants under faculty guidance. In some 
cases, this work is organized in formal 
courses carrying credit toward the B.S. 
degree. Sometimes field trips are con- 
fined to occasional week-end excursions, 
in other cases one or more weeks will be 
set aside for more extended trips. 
Miscellaneous courses of “cul- 
tural” value. “Engineering curricula 
are often criticized for their lack of 
provision of time for subjects affording 
a more ‘cultural’ background. Admit- 
tedly, courses in languages, history, the 
fine arts, and various life sciences 
would develop a brand of engineer bet- 
ter equipped to meet life’s problems. A 
four-year engineering course, however, 
does not afford time for more than a 
limited effort on other than technical 
subjects. If one wishes to develop a 
broader background for his professional 
career, he should devote one or more 
additional years to his education. A six- 
year collegiate course, the first two or 
three of which are spent in a College 
of Letters, provides one solution for 
this problem. Another plan sometimes 
followed involves extending the ordi- 
nary four-year program to five years, 
leaving some of the time in each year 
for non-technical subjects. Even a 
four-year program should provide a 
few selective units that may afford op- 
portunity for ‘off-schedule’ interests. 
Courses in English composition and 
rhetoric are prescribed in most petro- 
leum engineering curricula, often with 
special emphasis on technical writing 
and report writing. Training in speech 
principles is no less important and a 
course in public speaking is helpful to 
any engineering student. Every engi- 
neer is expected to be something of an 
economist and one or more courses 
dealing with the elementary principles 
of economics will be a necessary pre- 
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liminary to more specialized phases of 
economics, such as industrial organiza- 
tion and management, corporation 
finance, insurance and industrial rela- 
tions. A course in accounting and engi- 
neering cost-keeping is highly desira- 
ble. In preparation for a prospective 
administrative position, which is the 
goal of many petroleum engineering 
students, courses in commercial law 
with particular emphasis on contracts, 
laws governing title and sale of real 
property and corporation law, trade 
practices, etc., are of value. To enable 
young men better to understand their 
civic obligations in a democracy, most 
colleges prescribe a course in American 
Government, and ‘land-grant’ colleges 
require two years of training in mil- 
itary or naval science of all able-bodied 
male students. An organized course in 
physical education is a desirable addi- 
tion to every semester’s program. 

“Well, you’ll probably agree that a 
petroleum engineer must be a well- 
rounded individual if he succeeds in 
encompassing the various subjects that 
have been mentioned as a desirable part 
of his training. But this is not all. The 
things we have been discussing provide 
the shortest program accepted in can- 
didacy for the bachelor’s degree by a 
reputable institution offering instruc- 
tion in this field. Many students find 
this insufficient. Today, four-year grad- 
uates of collegiate institutions are about 
as common in the petroleum industry 
as high school graduates were 25 years 
ago. In the future, if one would have 
an advantage over his competitors in 
industry, he must spend more than four 
years in college and perhaps become a 
candidate for a master’s, engineer’s, or 
doctor’s degree. Many active engineers 
and oil company executives advise 
young men who look forward to engi- 
neering or administrative positions in 
the industry to spend a graduate year 
or two in college, developing specializa- 
tions in different directions that will 
better equip them for the particular 
kind of work in which they are most 
interested. For example, in a fifth year, 
a petroleum engineering student may 
include practically all that he lacks of 
a complete four-year course in mechan- 
ical engineering or chemical engineer- 
ing, or such additional geological train- 
ing as is necessary to equip him for a 
career as an exploration geologist or 
geophysicist. Or, students looking for- 
ward to administrative positions may 
superimpose a year of business admin- 
istration on the four-year petroleum 
engineering course. But this is a long 
story. If you are still interested, call 
again another day and we'll talk about 
the advantages of higher degrees and 
extra years in college, and of the prob- 
lems incidental to bridging the gap be- 
tween industry and college.” 
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@ Pipe line and water terminal operators in many sections of the 
country are finding Graver Expansion Roofs extremely practical and 
highly economical. 

Complete vapor protection — not for just one tank — but for batter- 
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ment. And with one roof protecting several tanks, it means consid- 
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and evaporation losses. 
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Refinery Practice for the 
Operating Man 


Vocational Class Proceedings in Refinery Engineering 





Class Meeting No. 10 
(Continued) 


NOTE: Throughout the class proceedings, no attempt 


is made to distinguish the identity of the pupil speak 


ing. When a series of remarks is made by pupils, it 


usually denotes an interchange of discussion among the 
class members themselves. 


Leader: In connection with treating 
reactions, it may help to tabulate and 
to discuss briefly each of the sulphur 
compounds involved. This will be in 
the nature of a summation. (See Table 
14.) 

We may assume that the hydrogen 
sulphide corrodes metal. What is the 
best way to get rid of it, usually? 

Pupil: By caustic wash. 

Leader: Mercaptans will be next. 
What about them? 

Pupil: They form gum, or accelerate 
its formation. 

Pupil: Do mercaptans cause cor- 
rosion? 

Pupil: Yes. 

Pupil: Often doctor-sour gasoline 
will be noncorrosive but after it is 
treated it will be corrosive. 

Leader: Yes, that is no doubt due to 
adding too much sulphur while treat- 
ing. 

Pupil: Sachanen speaks of mercap- 
tans as being corrosive to a lesser 
extent. 

Leader: Mercaptans should be classed 
as being “mildly corrosive.” Alkyl 
sulphides are sometimes called thio- 
ethers—how do they react? 

Pupil: They are noncorrosive on 
copper strip, aren’t they? 

Leader: Yes, and how about the re- 
action to doctor? 

Pupil: 1 don’t believe they react to 
doctor. 

Leader: Thiophenes do not react to 
the doctor test and they are noncor- 
rosive. How might thiophenes be re- 
moved? With acid? 

Pupil: Yes. They can be removed 
with fuming acid (H,SO,). 

Leader: Note the corrosion test vari- 
ation on the disulphide and for that 
matter on the polysulphides. They may 
slightly corrode the copper strip at 
212°F. and yet be noncorrosive at 
122°F. 

Pupil: Are they corrosive in an auto- 
mobile motor? 

Leader: They probably are not, from 
the available evidence. Certain gasoline 
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plants, however, that are using absorp- 
tion oils, are rather desirous of avoiding 
copper-strip corrosion at 212°F. 

Pupil: Probably the only place disul- 
phides would cause trouble in corrosion 
is with Stoddard’s Solvent or a paint 
solvent, 

Pupil: Aren’t some of those com- 
pounds worse than others insofar as 
lead response is concerned? 

Leader: Yes. 

Pupil: Alkyl sulphides and polysul- 
phides are the worst. 

Leader: We had another group—thi- 
ophenes. They are more or less harmful, 
however. There is no octane effect, i.e., 
they do not adversely affect lead re- 
sponse. 

Pupil: Are thiophenes removable by 
solutizer? 

Leader: No. Nevertheless, we 
shouldn’t pass them by because they are 
an important group of sulphur com- 
pounds. 

Pupil: 1 believe it might be said that 
in every case poor lead susceptibility 
runs hand in hand with poor gum 
expectancy or inhibitor response. 

Leader: Yes, 1 think that is right. 

Pupil: In reviewing Table 14, | 
notice we have listed that caustic re- 
moves hydrogen sulphide and mercap- 
tans, and then drops over to acid—has 
any discussion gone on as to the reason 
why acid for removal is not desirable? 

Leader: The objection is that it re- 
moves the unsaturates in the cracked 
gasoline and aromatics. 

Pupil: 1 don’t believe it affects aro- 
matics. 

Pupil: It will over a prolonged period 
of time. 

Leader: The effect upon aromatics 
will be governed by the contact-time 
factor then. 


Pupil: The temperature factor, too, 
is a governing agent. It is similar to 
the reaction in the cracking still—if 
the temperature is high, the time factor 
can be low. 

Leader: That is correct. 

Pupil: Does the strength of the acid 
make a difference? 

Leader: Yes, it does. 

Pupil: It is likely to remove paraffins 
too, if 100 percent acid is needed. 
Acid treatment will counteract much 
of the benefit derived in cracking—it 
seems like it would be a waste of time. 

Leader: On the other hand, it is pos- 
sible to employ acid treatment of 
cracked products judiciously so that 
when completed, it will be beneficial. 
For instance, lead susceptibility may 
be improved. 

Pupil: I recall that acid treatment of 
gasoline at low temperatures (approxi- 
mately 30°F.) did lower the sulphur 
content—I couldn’t say about lead sus- 
ceptibility. 

Leader: It lowers the sulphur con- 
tent, removes diolefins, etc. How about 
the diolefins? They are gum-formers. 
Do we usually have them? What quan- 
tity of diolefins is produced in a mixed- 
phase process? 

Pupil: About one-tenth of one per- 
cent. 

Leader: Caustic soda will be part of 
whatever treating method we adopt. 
An exception, however, is in removal 
of free sulphur. If you had a gasoline 
that was very rich in free sulphur, 
what would you do? That is the prob- 
lem many refineries have faced. Would 
you put in a catalytic desulphurizer? 

Pupil: Well, it sounds good. 

Leader: What about the combina- 
tion of it with lead or litharge? 














TABLE 14 
| Doctor | Corrosive effect on | Toremove 
Symbol Compound | test | Gums | Copper strip Odor other metals | compound 
HSH /Hydrogen sulphide.....| Sour - -|CORPOSIVE.......0.. | Bad | Probably corrosive | NaOH 
RSH /|Mercaptans.......... Sour | ..|Corrosive (mild)...| Bad | Probably corrosive | Convert 
RSR_ Alkyl sulphide......... No Non-corrosive......| Fair Non-corrosive | H2SO,4 
| | = | Good | Nonecorrosive | H SOQ, 
- ee = ; |) at 122°. 
RSSR |Alky! Gevighide.......| No |........ Possibly corrosive | 
| : eg 
|Polysulphides.......... LOY eee borne | Good |....... 2.220. ..| HS. 
\Thiophenes............ Fair | Not bad |Non-corrosive...... | Not bad | 0.1% Aci 
PE cis etcnceeseokeer es BE Mivicsinsig cass cnlense env WER ENcukd es sae aueuling Acid; 
| | | oon tower 
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Smithlined Vessels in the new Douglas Oil & Refining Company plant. Overall lengths range 
from 34’-6” to 74’-8"; inside diameters from 6’-0” to 8’-6”; wall thickness from %’ to 114”. 


A.0.SMITH 


CORPORATION 


Milwaukee, Wisconsin 


Pressure Vessels 


VESSELS 


HE proud, 600-year-old tradition of his Scot- 
Tost ancestors is symbolized in the trade-mark 
that Donald Douglas—the airplane builder— 
chose for his “Flying Heart” gasoline. 


It is fitting that this product should be 
associated with another trade-mark, which also 
symbolizes leadership and proud traditions—the 
SMITHway trade-mark on the four key vessels 
in the Fluor-built Douglas Refinery at Wilming- 
ton, California. 


These Smithlined Vessels, like hundreds of 
others in refineries everywhere, were built to 
meet the specific requirements of the customer. 
Their success in meeting those requirements 
testifies again to the value of Smith’s broad ex- 
perience, engineering skill, and exceptional 
facilities. 


To apply this same, proved capability to the 
solution of your vessel problems, consult A. O. 
Smith Corporation, Milwaukee, Wisconsin. 
Offices at New York, Pittsburgh, Chicago, Tulsa, 
Dallas, Shreveport, Houston, Corpus Christi, 
Los Angeles, and Seattle. 


ec tl FAR . > Corporation has aa 
putation for innova- 
tions in the design and manufac- 
ture of steel products. 
It has long been a Smith creed to engineer 
superior products and to devise better ways of 
manufacturing them, making savings in steel 
and cost without sacrificing strength. Among 
Smith developments are: 
e The first pressed steel auto chassis frame, 
@ The only automatic frame plant in the world, 
@ The coated electrode for modern welding, 
@ Introduction of welded high-pressure vessels, 
® Alloy-lined vessels for corrosive service, 
© Multi-layer vessels for extreme high pressures, 
e Economical, all-welded pipe lines, 
© Welded, high-yield casing for oil wells, 
® Large, single-piece, glass-lined tanks, 
@ Glass-lined storage water heaters. 


Casing - Line Pipe 
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Pupil: 1 don’t think that will re- 
move very much sulphur by itself; 
some, but not a great deal. 

Leader: There are several methods of 
converting mercaptans. Omitting con- 
sideration of royalties and costs, what 
is the best method? 

Pupil: The solutizer method. 

Leader: Does anyone differ on that? 

Pupil: Copper chloride method is the 
best way to convert. 

Leader: Well, which would you pre- 
fer to do, eliminating costs, at the mo- 
ment? 

Pupil: The more sulphur you get rid 
of, the better off you will be. 

Leader: We will just say the general 
family of alkyl sulphides, then. 

Pupil: Will the solutizer remove di- 
sulphides? 

Leader: No. However, the removal 
of the mercaptans would obviate the 
formation of disulphides as would be 
formed in the doctor treat. 

Pupil: 1 understand it will remove 
disulphides. 

Leader: Not likely to, as the reaction 
is essentially that of caustic soda and 
the solutizer serves as a sort of wetting 
agent to make the reaction effective 
with the higher molecular weight mer- 
captans that aren’t dissolved by caustic 
solutions alone. 

Pupil: It brings the total sulphur 
way down. 

Pupil: They only began this solutizer 
plant operation a few months ago, so 
I don’t imagine they know too much 
about it. 

Leader: How about diolefins? How 
are they removed? 

Pupil: They are removed with acid. 

Pupil: The Gray tower would be bet- 
ter than that. 

Leader: What would be more eco- 
nomical, if you had only a small quan- 
tity of diolefins? 


Pupil: The Gray tower, probably. 
Omitting consideration of royalties. 

Leader: What happens to diolefins 
with the solutizer? 

Pupil: 1 don’t believe they said. 

Pupil: In this process, you have to 
inhibit. 

Leader: Now then, supposing we did 
not remove the sulphur compounds ex- 
cept to care for corrosion. 

Pupil: Lead susceptibility would be 
the main thing. 

Leader: How much would it cost? 

Pupil: 1 figure it is in the neighbor- 
hood of 1 to 4 cents per bbl. 

Leader: Can you give the volumes of 
lead? 

Pupil: 1 think it is around 0.2 to 
0.5 cc. of lead, depending on how 
much increase in octane rating you de- 
sire. 

Pupil: Three to 6 octane numbers. 

Pupil: 1 was thinking 2 to 5. 

Leader: 1 think you will find high 
values and low values both mentioned 
in Sachanen’s text. One page 328 he has 
0.1 percent sulphur, and you have 0 





pounds on lead susceptibility as bad by 
the Research Method as the A.S.T.M.? 
Will one show sulphur to be worse 
than the other? 

Leader: 1 don’t remember enough 
about it to give you any figures on it. 
I think, though, the Research is more 
affected because it involves bigger 
numbers. 

Pupil: 1 would like to go back to 
sulphuric acid treatment on cracked 
gasoline on page 345. We have a table 
where the aromatics content came 
from 10.8 to 11.5 percent after acid 
treat and unsaturates decrease from 
25.8 to 23.2 percent. There was a slight 
increase in aromatics so I would say 
the aromatics were not attacked. 

Leader: You have selective removal 
in the plant you were talking about in 
California. Unfortunately, in this area 
you do not have selective treating, 
ordinarily. 

Pupil: Table 62 on the next page, is 
very interesting, with reference to the 
acid treating and the effect on octane 
number. 





Acid #/bbl. 0 1% 
Sulphur loss 0.61 0.55 
Octane No. 76 74 





Treatment of California cracked gasoline with H,SO. at room temperature 


5 
0.48 041 0.28 0.25 0.19 0.14 
2.5 


10 15 20 25 30 
72.5 72 72 71.5 69.5 








to 2 octane numbers degradation due 
to this amount of sulphur. 

Pupil: On page 366, Sachanen shows 
that a decrease in sulphurization con- 
tent of 0.425 to 0.011 results in a 
change of 3 to 4 octane numbers. 

Leader: Where you have a prepon- 
derance of paraffins, I think that sul- 
phur effect on octane is very marked 
but when you get to these other hy- 
drocarbon groups, it is not so marked. 

Pupil: 1s the effect of sulphur com- 





Total expense 
Grand total. 


distillate. 





TABLE 15 
Thermal reforming 5\-deg. A.P.I. naphtha to 65 octane (A.S.T.M.) 


Charge: Percent eeu. 
i wapntha 100 60,000 $0.0320 $80,514 
lel¢ 
Gasoline (376 EP) 76 45,600 0.0475 $90,972 
Tar (11° A.P.I.) 6 3,600 0.0150 2,268 
Gas 550 cu. ft. per bbl.—33,000 
M.C.F. @ 0.13 per M 4,290 
Expense: per bbl. Amount 
Reforming $0.1349 $8,094 
Treating 0.0240 1,440 
Stabilizing ee 0.0428 2,568 
Tetraethy] lead (1 cc. per gal.) 
To 72 octane A.S.T.M. 0.0819 4,914 


‘ The yields and expenses shown in Table 15 were developed from current operating con- 
ditions. No allowance has been made for depreciation, royalty, or rerunning of pressure 


Gasoline produced direct from the unit was 65 octane and leaded to 72 octane with a 
net realization of $0.0320 per gal. of reform stock. 


17,016 
$97,530 $97,530 
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Leader: That happens to be Cali- 
fornia again. The sulphur percent came 
down too. 

Pupil: Perhaps the reference is to the 
Egloff-Morrell method for separating 
unsaturates and aromatics, where you 
use 80 percent acid and remove un- 
saturates but you don’t remove aro- 
matics. 

Pupil: My contention is that you 
can prevent it by being careful. 

Leader: Yes, 1 think you can selec- 
tively remove other compounds, with- 
out attacking aromatics. 

Leader: Now we are going to have 
to bring into this picture the cost of 
increasing octane number. We will 
have a discussion concerning the cost 
of raising octane number of gasoline 
by reforming naphtha fractions to 65 
octane in one instance and 72 octane 
in another. 

Leader: We have ignored the effect 
on quality. We agreed that this gaso- 
line with 1 cc. of lead would not be 
equal in road performance to this gaso- 
line so probably the marketing policy 
would be to go ahead and sacrifice 
$1300 per month and make a more 
cracked gasoline. I think this also 
points out the opportunity, through 
reforming catalytically, to make a con- 
siderably better recovery of gasoline. 

Pupil: We might go further and 


point out that in place of having 72- 
octane number, we would probably 
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tance in the economic picture. 





TABLE 16 
Thermal reforming 5\-deg. A.P.I. naphtha to 72 octane (A.S.T.M.) 

Charge: Percent Ba 
- Naphtha 100 60,000 $0.0315 $79,264 

le : 

Gasoline 70 42,000 0.0475 $83,790 

Tar sateen caiaean 6 3,600 0.0150 2,268 

Gas 675 cu. ft. per bbl.—40,500 

M.C.F. @ 0.13 per M 5,265 

Expense: : per bbl. Amount 

Reforming $0.1349 $8,094 

Treating 0.0234 1,397 

Stabilizing 0.0428 2,568 

Ethylizing 


Example 57 in Nelson’s Petroleum Refinery Engineering shows that each decrease in 
total distillate yield of 0.37 percent causes an increase of one in the octane number, using 
a 51 deg. A.P.I. charging stock in a once-through operation. The operation in Table 15, 
however, was carried out using a recycle ratio of 2.4 to 1. thus making Nelson’s factor 
unworkable. We have substituted a factor of 0.80 percent, which is applicable to the 
operation in Table 15, and applied that to estimate the percentage of 72-octane gasoline 
that could be produced without the addition of tetraethyl lead. No allowance was made for 
the small additional amount of tar that would be produced because of its relative unimpor- 


Ethylizing expense was eliminated and a small reduction in treating expense was 
allowed due to the reduction in chemicals used in treating a smaller quantity of gasoline. 
No other changes were made with reference to expense. Market prices were left unchanged. 


The net realization from this operation amounted to $0.0315 per gal. of charging stock 
as compared to $0.0320 per gal. shown in Table 15. 


12,059 
$91,323 $91,323 








have the equivalent of about 80-oc- 
tane, which would mean we could 
credit that operation with some blend- 
ing effect. I believe that 75-78 percent 
of about 80-octane is possible, with the 
catalyst. 

Leader: Very likely it is. 


Class Meeting No. 11 
CATALYTIC CRACKING 


Leader: We will bring a new unit of 
equipment into the study this evening. 
We have had furnaces, towers, heat ex- 


changers, piping, etc., and now we 
have the catalyst chamber with aux- 
iliary equipment that goes with it. 
Rates of reactions may be accelerated 
by increase of temperature or by using 
a catalyst. Do you think, however, 
that attempting to get the same results 
by simply substituting a catalyst for 
increased heat would perhaps give you 
different reactions? Is a catalyst a sub- 
stitute for increased heat? 

Pupil: You will get more control 
and a different reaction. 


REFINERY PRACTICE 





Leader: What is a catalyst? 

Pupil: It enters or affects the chemi- 
cal reaction without being changed it- 
self. Any product that changes the 
chemical product and appears un- 
changed in the final product. 

Leader: One man stated a catalyst 
was like a preacher—that he brings 
about a union but without being 
changed himself. Let us list some of the 
catalysts. 


Classes of Catalysts 


Heavy metals —completely de- 
structive—greatly weakens all bonds. 
1. Platinum 

Nickel 

Copper 

Zinc 

2. Metallic chlorides — partially de- 
structive — greatly weakens C-C 
and particularly H-C bonds. 

3. Carbon—alumina—chromic oxide 
—remove H—slightly destructive; 
weakens C-C bonds. 

4. Oxide and sulphides of molybde- 
num, vanadium, and tungsten— 
weakens C-C bond, splitting to 
smaller olefinic and paraffinic hy- 
drocarbons. 


5. Activated clay — slightly weakens 
C-C and slightly weakens C-H 
bond. Mildly accelerates all crack- 
ing. 

Leader: Suppose you were making 
use of this aluminum chloride. Wouldn’t 
you be likely to get into trouble with 
tars? 



















































































Products From Crude Bol. Gasoline 78%/. 23,400 
For Blending or Further Processing Catalyst 
Sow.975°F | Hye) clon 5 % 1,500 
Gasoline - 15% 45,000 
Form Gas to Fuel (lean gas) 
100Ib-1100° Gasoline 50%, 33,175 
Naphtha — 10%. 30,000 r 
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Flow sheet designed by group five of the class members for processing Mid-Continent crude oil to make 80 octane 
number CFR—Motfor Method, using not more than 1.5 cc. lead per gal. of gasoline 
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REFINERY PRACTICE 





Pupil: High gas content too. 

Pupil: Sachanen says they reduce the 
paraffin to hydrogen, carbon, and me- 
thane and ethane; so if you wanted to 
make lamp black, that would be a good 
thing to use. 

Leader: Yes, however, activated clay 
is used a great deal commercially. 

Pupil: 1 think on most of the cata- 
lyst used today, they have found cer- 
tain synthetic ones. The cost compared 
with what they get has been complete- 
ly out of line except with activated 
clay. 

Pupil: In the Houdry process, have 
they gone back to natural earth clays 
or are they manufacturing a synthetic 
catalyst? 

Leader: They have been reported as 
using activated natural earth. Why do 
we wish to dehydrogenate? Do we 
want high yields of olefins? I think we 
do. Our gasoline engines are still of 
such a design that we continue to want 
a rather high yield of olefins; conse- 
quently, the dehydrogenation operation 
is desirable. These metallic oxides are 
decidedly useful in dehydrogenating 
the heavier paraffins and it is interest- 
ing to note the relatively low tempera- 
tures that are required. 

Pupil: The rate also. 

Leader: Yes, the rate is speeded up. 
Don’t you think you would split in- 
stead of dehydrogenate? This is the 
parafhinic group. Suppose you were pro- 
cessing naphthenes — would the tem- 
perature be higher, do you think? 

Pupil: If you want to crack it, it 
would be higher; however, you get de- 
hydrogenation at normal temperatures. 

Pupil: Would you want to dehydro- 
genate those naphthenes? 

Pupil: Why, sure; produce more aro- 
matics. 

Leader: We talked about the alum- 
inum chloride process, which the Gulf 
Refining Company made use of com- 
mercially on a large scale. I think their 
gasolines were quite stable from a 
viewpoint of gum formation, and I 
suspect that they were rich in isoparaf- 
fins because they had a good octane 
number along with stability. Shell stills 
were used and aluminum chloride was 
placed in the still; after 48 hours it 
would be shut down, the coke would 
be removed, and the cycle would begin 
again. 

Pupil: Batch operation? 

Leader: Batch or semi-continuous. 


Pupil: They would have to watch 
about getting water in their opera- 
tions, wouldn’t they? 


Leader: Yes. 

Pupil: Gulf used this when they 
thought high temperatures and high 
pressures were dangerous. 

Leader: Well, they were right. I 
think they are due credit for ad- 
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vancing the art and science of mak- 
ing gasoline. Of particular interest in 
the use of aluminum chloride is the 
isomerizing action that seemed to take 
place. Getting down to Houdry’s pat- 
ent as shown on page 145 of Sachanen, 
the question was asked as to the con- 
stituent of Houdry’s catalyst. I think 
if you can balance out the figures, it 
would look something like this: 


Percent 
Silica 70 
Alumina 18 
Oxides such as nickel 9 
Ferric oxides . 2 
Manganese compound 1 
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Also, I wonder if we could not make 
use of a simplified flow sheet. When 
I first looked at a Houdry unit, I 
thought it would be very difficult to 
understand, but with a simplified flow 
sheet, we can readily keep in mind the 
general reactions that go on. 





catalyst chamber. The typical cycle 
is somewhere around 10 minutes. In 
operation, these catalyst cases become 


‘ filled with carbon and something must 


be done. The unit automatically 
switches over to a fresh chamber and 
the dirty chamber is regenerated. The 
manner of operation is “one-time- 
through.” A catalytic gasoline is made 
and all the remaining fractions may go 
to thermal cracking. They bring the 
ultimate gasoline yield up to 68-75 
percent. These figures are from Sach- 
anen. If the operation were to coking, 
it would be something like this: 


Producing coke 


Normal operation for market 
Gasoline 40-45 % 47.7 
Coke 3-4 14 
Gas 4-5 5 
Gas oil 55 47 


Pupil: The regeneration of the cat- 
alyst must cost an awful lot of money. 
Does the catalyst cost so much that 
they can’t buy new and they have to 
regenerate it. 

Leader: Yes, though its life is quite 
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Simplified flow sheet of Houdry Process 























Synthetic Crude’ 
for Flash Distillation 








You bring the oil up to 880°F. and 
flash it at about 20-lb. pressure and 
take out the tar and bring the major 
part of the yield and put it through 
the catalyst chamber and from that 
comes a synthetic crude. Take it to the 
flash chamber and separate it to suit 
yourself. On page 145 of Sachanen, 
there is a diagram of the Houdry Unit 
catalyst case. You can see that you 
have the vapors coming in and going 
down through the tubes and catalyst. 
An excellent contact is made in the 
catalyst case and that is part of their 
success. 

From the furnace there is an alter- 
nate of producing either a tar or a 
coke before the vapors go into the 


long as they handle it and regeneration 
is-a necessary feature of operation. 

Pupil: That gas oil—you take that 
to a thermal cracking unit: Does it 
react any differently than ordinary gas 
oil in a thermal cracking unit? 

Leader: No, I think it acts the same 
the first time through the thermal unit. 
The next time through the catalytic 
unit the recycle gas oil will only yield 
about 30 percent and the third time 
about 25 percent. It is obvious that 
thermal cracking will likely accom- 
pany catalytic cracking for some time 
to come, for economic reasons. 

Epitor’s Note: This series will be 
continued in an early issue. 
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NEW BOOK ON WELDING 
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General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
IN TEXAS 
MAGNOLIA-AIRCO GAS PRODUCTS CO. 
HOUSTON * BEAUMONT + WICHITA FALLS * FORT WORTH * DALLAS * EL PASO * SAN ANTONIO 
AIRCO DISTRICT OFFICES IN PRINCIPAL CITIES 
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What welding process 


Individual weld charac- 
teristics of all commonly 


vie Which welding proce- 


ee How to estimate cost of 


Helping you select the proper welding process for a 
particular metal under given circumstances — that's 
the job that is done with unusual clarity in this new 
55-page Airco bulletin. Single copies are available 
upon request. Please write on your business letterhead 


to Air Reduction, 60 East 42nd St., New York, N. Y. 
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From Washington 





Conservation Order M-68 


Amendment No. 1 


The following statement relating to Amend- 
ment No. 1 to Conservation Order M-68 was re- 
leased by the Office of Petroleum Coordinator 
January 15: 

“Amendment No. 1 to Conservation Order 
M-68 issued by the Office of Production Manage- 
ment makes possible the completion of oil and 
gas wells that had been ‘‘snudded’’ on or before 
December 23, 1941, the Office of Petroleum Co- 
ordinator for National Defense said recently. 

“Under the order as originally promulgated, 
there had been uncertainty among operators as to 
whether those wells actually ‘‘spudded’’ on or 
before that date could be completed or came 
under the order's restrictions on the use of ma- 
terials for drilling of wells that do not conform 
to a uniform spacing pattern. In its amended 
form, the order eliminates any possibility of un- 
reasonable discrimination against those operators 
who in good faith commenced actual drilling 
pee to midnight, December 23, Deputy Petro- 
eum Coordinator Ralph K. Davies explained. 

“Another important amendment requires the 
consolidation, prior to completion of drilling on 
any particular spacing pattern, of all separate 
property interests that fall within that pattern. 


‘“‘Deputy Coordinator Davies said this would 
make possible the avoidance of situations wherein 
certain individuals, by urging special exceptions 
for the purpose of preserving existing leasehold 
or property interests, might jeopardize the con- 
servation of production materials. 


“Davies ope out that the consolidation pro- 
vision would make available to all operators op- 
portunities to participate in the production of oil 
under their respective properties. 

‘**The order also has been clarified,’ Davies 
said, ‘by certain revisions made in paragraph (b) 
of the order. These revisions make it clear that 
the use of fuel oil for the continued operation of 
wells now on the pump is not prohibited by the 
restrictions of Conservation Order M-68.’ Davies 
further stated that the revision to this paragraph 
made it clear that there was no_ prohibition 
against using pumping equipment already in- 
stalled on leases as of the effective date of the 
order, December 23, 1941.”’ 


Section 1047.1 (Conservation Order M-68) is 
hereby amended to read as follows: 


(a) Definitions 


(1) ‘*Person’’ means any individual, partnership, 
association, corporation, or other form of 
enterprise. 


(2) ‘‘Production’’ means the discovery, develop- 
ment, and depletion of petroleum pools, in- 
cluding without limitation the operation of 
cycling plants and plants for the extraction 
of natural gasoline and associated hydro- 
carbons. 


“‘Petroleum’’ means petroleum, petroleum 
products, and associated hydrocarbons, in- 
cluding but not limited to natural gas. 

(4) “‘Operator’’ means any person engaged in 
production. 


“‘Material’’ means any commodity, equip- 
ment, accessories, parts, assemblies, or prod- 
ucts of any kind. 


“Exploratory Well’’ means any well located 
not less than two miles from any well ca- 
pable of producing petroleum. 


(7) “‘Condensate Field’’ means any condensate, 
distillate, maphtha, or retrograde pool or 
pools in which the liquid and gaseous hy- 
drocarbons recovered at the surface occur in 
a single phase under original reservoir con- 
ditions or any gas-cap pool in which com- 
mercial oil occurs in the liquid phase and in 
which there exist a gas-cap or gas-caps of 
any appreciable size having the essential 
characteristics of a condensate pool. 


(8) ‘‘Pool’’ means any underground accumula- 
tion of crude petroleum or associated hydro- 
carbon substances, including but not limited 
to natural gas, constituting a single and 
separate reservoir or source of supply with- 
in a field, area, or horizon whether or not 
presently discovered or developed. 


, 
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(b) Conservation of material used in 
production 


Subject to the exceptions in paragraph (c) here- 
of, no operator shall order, purchase, accept de- 
livery of, withdraw from inventory or in any other 
manner, directly or indirectly, obtain or use ma- 
terial for construction, reconstruction, expansion, 
remodeling, replacement, or improvement of 
facilities used in production. Subject to the ex- 
ceptions in paragraph (c) hereof, no person shall 
deliver or otherwise supply, or cause to be de- 
livered or otherwise supplied, any material that he 
knows, or has reason to believe, is intended for 
such use. 
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(c) Exceptions 

The provisions of paragraph (b) hereof shall 

not apply in the following instances: 

(1) To any case where material is to be used by 
an operator for the maintenance or repair of 
Operator’s property or equipment or is re- 
quired as operating supplies. as these terms 
are defined in Preference Rating Order P-98. 

(2) To any case where material is to be used by 
an operator exclusively for carrving out by 
means of an existing research laboratory in- 
vestigations into more efficient or effective 
methods of conducting production opera- 
tions. 

(3) To any case where material is to be used by 
an operator exclusively for operations di- 
rectly involved in the search for and dis- 
covery of a previously unknown pool by 
means of geological, geophvsical or geo- 
chemical prospecting or the drilling or com- 
pletion of any exploratory well. 

(4) To any case where material is to be used by 
an operator exclusively for carrying out sec- 
ondary recovery operations by means of arti- 
ficial water drive, gas drive, or air drive 
operations, but not including material to be 
used in production operations by means of 
primary gas cycling or pressure maintenance. 

(5) To any case where material is to be used by 
an operator for lease equipment, including 
oil treating equipment and salt water dis- 
posal or injection equipment, but not includ- 
ing material to be used for pumping or other 
artificial lifting equipment. 

(6) To any case where material is to be used by 
an operator for pumping or other artificial 
lifting equipment to be installed on a well 
located on any single lease or tract in any 
field on which lease or tract the number of 
wells to which pumping or other artificial 
lifting equipment has been or is to be at- 
tached does not at any time exceed an 
average of one well to every 10 surface acres 
of that part or parts of such lease or tract 
as are contained within the productive limits 
of the field; or to any case where material is 
to be used by an operator for pumping or 
other artificial lifting equipment to be in- 
stalled on a well located on any single lease 
or tract 10 acres or less in any field on which 
lease or tract no other wells are located to 
which pumping or other artificial lifting 
equipment is attached. 

(7) To any case where material is to be used by 
an operator to drill, complete, or provide 
additions to any well in any discovered or 
undiscovered oil field, other than a con- 
densate field. where such well conforms to a 
uniform well-spacing pattern of not more 
than one single well to each 40 surface acres; 
Provided, that no well shall be drilled un- 
less, prior to the actual commencement of 
development operations at the designated 
drilling location of such well, there has been 
a consolidation of all separate property in- 
terests within the appropriate 40-acre area 
surrounding such designated drilling loca- 
tion. 

(8) To any case where material is to be used by 
an operator to drill, complete. or provide 
additions to any well in any discovered or 
undiscovered natural gas field, other than a 
condensate field, where such well conforms 
to a uniform well-spacing pattern of not 
more than one single well to each 640 sur- 
face acres: Provided, that no well shall be 
drilled unless, prior to the actual commence- 
ment of development operations at the desig- 
nated drilling location of such well, there 
has been a consolidation of all separate 
property interests within the appropriate 
640-acre area surrounding such designated 
drilling location. 

(9) To any case where material is to be used by 
an operator to complete or provide surface 
connections for any well in any discovered 
or undiscovered oil or gas field, or conden- 
sate field where such well has actually been 
‘‘spudded’’ on or before December 23, 1941. 

(10) To any case where the Director of Priorities, 
Office of Production Management, has de- 
termined that construction, reconstruction, 
expansion, remodeling, replacement, or im- 
provement of any facility used in production 
is as tO amy operator or as to any field, fields, 
or area mecessary and appropriate in the pub- 
lic interest and to promote the war effort. 
Application for such a determination shall 
be made by letter and filed with the Petro- 
leum Coordinator for National Defense, De- 

artment of the Interior, Washington, D. C. 
nformation to be submitted in such applica- 
tion shall be in accordance with OPC Form 
PD-214a, OPC Form PD-214b, or OPC 
Form PD-214c, issued by the Office of Pe- 
troleum Coordinator. 


(d) Restriction on subdivision 


No single lease or tract existing as such as of 
the effective date of this order shall be subdivided 
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or otherwise rearranged for the purpose of mak- 
ing available to any person the provisions of 
paragraph (c) (6). 
(e) Violations 

Any person affected by this order who violates 
any of its provisions or a provision of any other 
order or who by any act or omission falsifies 
records to be kept or information to be supplied 
pursuant to this order may be prohibited from 
receiving further deliveries of any material sub- 
ject to allocation, and such further action may 
be taken as is deemed appropriate including a 
recommendation for prosecution under Section 
35 (A) of the Criminal Code (18 U, S. C. 80). 
(f) Revocation or amendment 

This order may be revoked or amended at any 
time as to any person. In the event of revocation, 
deliveries shall be made in accordance with the 
provisions of any applicable preference rating 
order without further restrictions, unless such de- 
liveries have been snecifically restricted. 
(g) Applicability of Priorities Regulation No. 1 

This order and all transactions affected thereby 
are subject to the provisions of Priorities Regula- 
tion No. 1, as amended from time to time, except 
to the extent that any provision of this order 
may be inconsistent therewith, in which case such 
provision shall rovern. 
(h) Effective date 

This order shall take effect on the date of 
issuance and shall continue in effect until revoked. 

(P. D. Reg. 1, Aug. 27, 1941, 6 F. R. 4489; O. 
P. M. Ree. 3, Amended Sept. 2. 1941, 6 F. R. 
1865 ; E. O. 8629, Jan. 7, 1941, 6 F, R. 191; E. O. 
8875, Aug. 28, 1941, 6 F. R. 4483; Sec. 2(a). 
Public No. 671, 76th Congress, Third Session; as 
amended by Public No. 89, 77th Congress, First 
Session; Sec. 9, Public No. 783, 76th Congress, 
Third Session.) 

Issued this 14th day of January, 1942. 

J. S. KNOWLSON, 
Acting Director of Priorities. 


Amendment No. 2 

Natural gas wells in the states of Kentucky, 
New York, North Carolina, Ohio, Pennsylvania, 
Tennessee, Virginia, or West Virginia, which 
had actually been started on or before December 
23, 1941, may be completed under Amendment 
No. 2 to Conservation Order M-68, it was an- 
nounced January 28. 

Because of increased war production in the 
Appalachian area, a larger supply of natural gas 
is immediately needed, and this amendment to 
Order M-68 will permit completion of about 160 
natural gas wells that could not have been con- 
structed under the original terms of the order, 
which allowed completion only of wells that had 
actually been ‘‘spudded’’ before December 23. 

The text of the Amendment follows: 

Section 1047.1 (Amendment No. 1 to Conser- 
vation Order M-68, paragraph (c) (9) is hereby 
amended to read as follows: 

(a) To any case where material is to be used by 
an operator to complete or provide surface 
connections for any well in any discovered 
or undiscovered oil or gas field or condensate 
field where such well has actually been “‘spud- 
ded’’ on or before December 23, 1941, and 
to any case where material is to be used by 
an operator to drill, complete, or provide 
surface connections for any well in any dis- 
covered or undiscovered gas field in the states 
of Kentucky, New York, North Carolina, 
Ohio, Pennsylvania, Tennessee, Virginia, or 
West Virginia where such well had actually 
been ‘‘spudded’’ or where operations at a 
determined location had commenced on or 
before December 23, 1941, and had been 
suspended on or before January 15, 1942. 

(b) This amendment shall take effect immedi- 

ately. 
(E. 0. 9024, Jan. 16, 1942, 7 F. R. 329; E. O. 
9040, Jan. 24, 1942, 7 F. R.; Sec. 2 (a), 
Public No. 671, 76th Congress, Third Ses- 
sion, as amended by Public No. 89, 77th 
Congress, First Session.) 

Issued this 28th day of January, 1942. 

. S. Knowlson 
irector of Industry Operations 


interpretation No. 1 of M-68 

The following has been released by WPB: 

“The following official interpretation is hereby 
issued by the Director of Industry Operations 
with respect to §1047.1, Conservation Order M-68, 
dated December 23, 1941, as amended from time 
to time: 

“The provisions of Conservation Order M-68 
are applicable to deliveries of material by persons 
located in the United States, its territories and 
possessions, to any other persons whether located 
in the United States, its territories and posses- 
sions, or elsewhere. 

“Issued this 7th day of February, 1942. 

5 S. esntean, 
irector of Industry Operations.”’ 


Interpretation No. 1 of M-68-c 


The following has been released by WPB: 
“The following official interpretation is hereby 
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WO NEED 7O FPAMPER 
LAWE-WELLE FACKERS 


Each of the fifteen Types of Lane-Wells Quinta-Seal and 

Olympic Packers is correctly designed and built for success- 

ful operation under difficult conditions. Years of experience 

in fields throughout the world have proved that Lane-Wells 

Packers are built to “take it.”” Operators have found that 
you don’t need to pamper them in service. 





Lane-Wells Quinta-Seal Packers stand out for dependable perform- 
ance under all well conditions. The multiple ring design makes them 
safe, easy to set, with ample bearing surface that gives a positive seal 
and resistance to high gas pressures. Heat-treated, alloy steel slips 
give a positive hold without cutting. The body of strong, seamless 
casing or tubing has the same internal diameter as the string on 
which the Packer is run. Circulation area is large enough to permit 


operation at normal speeds. 


LANE-WELLS 





Lane-Wells Olympic Packers are built for successful operation under 
extreme operating conditions. Four or more flat-side rings are designed 
to meet formation testing specifications. They can be set and reset 
many times. Dove-tailed slips and free-wheeling cage assembly are 
operating features that permit this Packer to be used in deviated wells 
and formation testing work. Check these Packers carefully and com- 


pare them with your own specifications of packer requirements. 





im 
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From Washington 





issued by the Director of Industry Operations 
with respect to §1047.4, Conservation Order 
M-68-c, dood January 14, 1942, as amended from 
time to time. 

“The provisions of Conservation Order M-68-« 
are applicable to deliveries of material by persons 
located in the United States, its territories and 
possessions, to any other persons whether lo- 
cated in the United States, its territories and 
possessions, or elsewhere, 

“Issued this 7th day of February, 1942. 

f S. Raowkee, 
irector of Industry Operations.” 


Forms Used Under Conservation 
Order M-68 


Forms outlining the information required to 
obtain exemption under Section 9(c) of Conser- 
vation Order M-68, regulating the use of equip- 
ment in oil production, issued by OPC, are: 

OPC Form PD-214a—Development Program for 
Oil, Gas or Condensate Fields or for Construc- 
tion of Other Production Facilities. 

OPC Form PD-214b—The Development of Any 
Property by Any Operator in Any Oil, Gas, or 
Condensate Field. 

OPC Form PP-214c — New Construction of 
Gasoline, Gas Return, Pressure Maintenance, or 
Cycling Plants. 

These forms follow: 


OPC Form PD-214a 

Address all communications to Robert E. 
Allen, Director of Production, Office of Petro- 
leum Coordinator, New Interior Building, Wash- 
ington, D. C. 

To obtain an exception, as provided in para- 
graph (c) (9) Conservation Order M-68, to cover 
the entire future development program of an oil, 
gas, or condensate field, or of a particular prop- 
erty or group of properties, it is necessary for the 
Office of Petroleum Coordinator to determine the 
relationship of the specific case to other National 
Defense needs. In order to perform this function, 
the Office of Petroleum Coordinator must receive 
from the applicant a statement in quadruplicate 
containing the following information: 

A. Name and address of applicant. 

B. Name and location of field and properties 
where requested materials and equipment are to 
be used. 

C. Field description (supply to extent reason- 
ably available). 

(1) Map of field or properties showing owner- 

ships and all wells, with proper designation 

of types, including all proposed locations. 

Reservoir data. 

(a) Subsurface structure map and suitable 
cross-sections, showing productive horizons 
and water and gas levels. 

(b) Formation data, general description in- 
cluding type, average porosity, permeability, 
connate water saturation. 

(c) Character of oil, describing quality, 
gravity, octane value of gasoline fraction, 
subsurface sample data, etc. 

(3) Estimate of original recoverable reserves of 
oil, free gas, dissolved gas, for entire field 
and for group of properties owned. 

D. Operating data (supply to extent reason- 
ably available). 

(1) Production of oil, gas, water, cumulatively 
and by months from discovery to date, for en- 
tire pool or field and for group of properties 
owned. 

(2) Number wells already drilled in field and on 
group of properties owned, including oil, 
gas, dry, flowing, pumping, gas life. 

(3) Reservoir pressure, original and history to 

ate. 

(4) Disposition of oil and gas produced. 

(5) —— and capacities of pipe lines serving 

eld. 

(6) Describe and present operating data on any 
gasoline, cycling, gas return plants; water 
flooding or disposal operations; or other aux- 
iliary or secondary recovering operations in- 
volved. 

_E. Proposed future development or construc- 

tion. 

(1) Number and spacing of wells on group of 
properties owned (show locations on map or 


~ 
~ 
~ 


lat). 
(2) eauthe other proposed plants or facilities. 
F. Any other data or information that will help 
to determine the importance and urgency of the 
field exception. 


Preference Rating Order No. 


P-98 issued January 14 by OPM will replace 
P-100 for the oil industry. 

Both operators and suppliers may use the rat- 
ings authorized by the order. 

Ratings from A-l-a to A-10 are assigned for 
deliveries of materials to be used for specified 
purposes in the production, refining, transporta- 
tion, and marketing of petroleum and petroleum 
products. Ratings are also assigned for the pro- 
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G. Each application for an exception shall bear 
the following certification executed in quadrupli- 
cate: 

The undersigned hereby certifies to the Di- 
rector of Priorities that: 

(1) The foregoing application has been executed 
on behalf of and by authority of the above- 
named applicant; 

(2) The facts stated in the foregoing application 
are, to the best of my knowledge and belief, 
true and correct; 

(3) If the exception hereby applied for is granted, 
use of material existing in stock or obtained 
by means of any applicable preference rating 
certificate or order will be made solely in 
accordance with the terms of the exception 
that has been granted, and further, solely in 
accordance with the provisions of Conserva- 
tion Order M-68. 


(Date) 


(Signature and title of official) 
Section 35 (A) of the United States Criminal 
Code, 18 U.S.C.A. 80, makes it a criminal of- 
fense to make a false statement or representation 
to any department or agency of the United States 
as tO any matter within its jurisdiction. 


OPC Form PD-214b 


Address all communications to Robert E. Allen, 
Director of Production, Office of Petroleum Co- 
—™. New Interior Building, Washington, 
D 


To obtain an exception, as provided in para- 
graph (c) (9) of Conservation Order M-68, to 
cover the future development program of any 
property in any oil, gas or condensate field, it is 
necessary for the Office of Petroleum Coordinator 
to determine the relationship of the specific case 
to other National Defense needs. In order to per- 
form this function, the Office of Petroleum Co- 
ordinator must receive from the applicant a state- 
ment in quadruplicate containing the following 
information: 

A. Name and address of applicant. 

B. Name and location of held and properties 
where requested materials and equipment are to 
be used. 

C. Applicant’s proposed future development or 
construction. 

(1) Number and spacing of wells on group of 
properties owned (show locations on map 
or plat). 

(2) Describe other proposed plants or facilities. 

(3) Material requirements (prepare as outlined in 
the following table, . ‘y for (a) wells 
and lease equipment, (b) gathering lines and 
pipe-line systems, (c) other plants or facili- 
ties.) 

D. Indicate all reasons justifying the granting 
of an exception as provided in paragraph (c) (9) 
of Conservation Order M-68, together with such 
supplemental data as will clearly show the rela- 
tionship of the applicant’s needs to the national 
defense program. 

E. Each application for an exception shall bear 
the following certification executed in quadrupli- 
cate: 

The undersigned hereby certifies to the Di- 
rector of Priorities that: 

(1) The seoegnias application has been executed 
on behalf of and by authority of the above 
named applicants ; 

(2) The facts stated in the foregoing application 
are, to the best of my knowledge and belief, 
true and correct; 

(3) If the exception hereby applied for is granted, 
use of material existing in stock or obtained 
by means of any applicable preference rating 
certificate or order will be made solely in 
accordance with the terms of the exception 
which has been granted, and, further, solely 
in accordance with the provisions ot Conser- 
vation Order M-68. 


(Date) 
, (Signature and title of official) 

Section 35 (A) of the United States Criminal 
Code, 18 U.S.C.A. 80, makes it a criminal of- 
fense to make a false statement or representation 
to any department or agency of the United States 
as to amy matter within its jurisdiction. 
OPC Form PD-214¢ 


Address all communications to Robert E. Allen, 
Director of Production, Office of Petroleum Co- 





duction and certain types of transportation of 
natural gas. 

Ratings of A-2 or higher assigned by the order, 
including the A-l-a rating, may be used only 
when the materials are not otherwise available, 
and before they are used, specific permission must 
be obtained from the Director of Priorities upon 
application through the Office of Petroleum Co- 





ordinator, New Interior Building, Washington, 
EE. < 


To obtain an exception, as provided in para- 
graph (c) (9) of Conservation Order M-68, to 
cover completely new construction such as a field 
gasoline, gas return, pressure maintenance, or 
cycling plant, it is necessary for the Office of the 
Petroleum Coordinator to determine the relation- 
ship of the specific case to other National Defense 
needs. In order to perform this function, the Of- 
fice of Petroleum Coordinator must receive from 
the applicant a statement in quadruplicate con- 
taining the following information: 

A. Name and address of applicant. 

B. Name and location of plant or project and 
location to which material and equipment covered 
are to be shipped. 

C. List of all important items of equipment 
or material for plant and auxiliary facilities, stat- 
ing (1) description, such as would be given on 
a purchase order, (2) use or purpose, (3) specifi- 
cation, (4) composition, (5) weight and/or size, 
(6) cost, (7) schedule of required delivery dates, 
(8) total cost of all materials and equipment, (9) 
flow sheet of process showing interrelation of 
equipment. 

D. Brief prospectus: 

(1) Describe the proposed plant or project and 

its operation and purpose, including: 

(a) total cost; 

(b) gas processing or handling capacity; 

(c) sources and amounts of gas deliveries 
to plant by ownership; 

(d) production, list products and produc- 
tion rates; 

(e) disposition of all processed gas from 
plant ad all products, showing volumes; 

(f) other results of project and operation; 

(g) names and capacities of other similar 
plants operating or under construction in the 
same field. 

Describe the oil and/or gas field or reservoir 

(as a whole) and its development and opera- 

tion, including : 

(a) estimates of oil and/or gas and con- 
densate reserves ; 

(b) gas analysis and recoverable liquid 
content; 

(c) original dissolved gas content of oil; 

(d) productive oil and/or gas acreage; 

‘ i.’ plan or development and operation of 

eid; 

(f) well spacing plan for producing and 
input wells; 

(g) number of oil and/or gas producing 
wells and of input wells; 

(h) mames and addresses of principal 
operators ; 

(i) rates of oil and/or gas and condensate 
production from the field and by principal 
operators ; 

(j) past production and production rates, 
reservoir pressure—original and current; 

(k) maps and sections, showing ownerships, 
wells and depths, structure, production hori- 
zons and thicknesses, productive area. 

(3) Any other data or information which will 
help to determine the importance and ur- 

gency of the project. 

E. Each application for an exception shall bear 

the following certification executed in quadrupli- 

cate: 

The undersigned hereby certifies to the Di- 
rector of Priorities that: 

(1) The foregoing application has been executed 
on behalf of and by authority of the above- 
named applicant; 

(2) The facts stated in the foregoing application 

are, to the best of my knowledge and belief, 

true and correct; 

If the exception hereby applied for is granted, 

use of material existing in stock or obtained 

by means of any applicable preference rating 
certificate or order will be made solely in 
accordance with the terms of the exception 
which has been granted, and, further, solely 
in accordance with the provisions of Conser- 
vation Order M-68. 


~ 
N 
~ 


(3 


~ 


(Date) 


(Signature and title of official) 
Section 35 (A) of the United States Criminal 
Code, 19 U.S.C.A. 80, makes it a criminal of- 
fense to make a false statement or representation 
to any department or agency of the United States 
as to any matter within its jurisdiction. 


P-98 


ordinator in Washington. Application may be 
made by telegram, 

Lower ratings are assigned to deliveries of ma- 
terials for repair, maintenance, and operating 
supplies used in other branches of the industry. 
These ratings may be applied by a prescribed en- 
dorsement on purchase orders signed by a duly 
authorized official, but the endorsement must also 
be countersigned by the director in charge of the 
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Cc 
ONNECTIng MATERIA, 
WEIGHs 


14-85 LBS pep a 


This looks like... 





We’ve been more or less 
successful in our methods— 
but let’s assume we’re wrong. 
Let’s get a fresh start and 
prove each step as right before 
we take it. 


ALTER EGO: Fine exercise to prevent 
manufacturing ruts. Let’s start with 
the two ways of joining two plates 
at right angle, say. What’s the pro- 
cedure for method ‘‘A’’? 


It’s plain to see we hold 
the plates with angles and 
rivets. We must drill or punch 
holes, fit them up, fill them 
up with rivets and hammer 
down the heads of the rivets. 
This requires 14.85 pounds of 
connecting material per foot 
of joint. 


ALTER EGO: And in method “B” you 
just weld a bead along each side of 


MORE FOR LESS 


the joint. This joint requires only 
8/10 of a pound of connecting mate- 
rial per foot. But look closer, what 
else do you find? 


Here’s the big point. To 
Set a load capacity of 70,000 
pounds per foot, in the case 
of “‘A’”’ we must use %-inch 
plate—while in “‘B” we can 
use only ¥%-inch plate! 


ALTER EGO: Isn’t it obvious then that 
welding gives MORE for LESS. 
Now, how can we get that for our 
present work and future plans? 


A good starter would be to 
invest $1.50 in that Procedure 
Handbook which is published 
by The Lincoln Electric Com- 
pany, Cleveland, Ohio, and 
study it so that we can figure 
out how arc welding can give 
us MORE for LESS. 


ALTER EGO: Literally, ‘‘one’s other self’’—the still, small voice that questions, inspires and corrects our conscious action. 
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From Washington 





nearest district office of the Office of Petroleum 
Coordinator. 

Priority ratings assigned by the order may be 
used by any operator in any of the designated 
branches a the petroleum industry or by any 
supplier who delivers materials to the industry 
in accordance with the procedures outlined in 
the order. The rating, however, may not be ap- 
plied by a supplier to deliveries of materials that 
are processed or physically changed by him. Prior- 
ity assistance designed especially for supply 
houses that serve as inventory for the petroleum 
industry has already been granted by General 
Preference Order P-83, which was issued Decem- 
ber 8, 1941. : ) 

The order was prepared because it was evident 
that a general rating would be necessary in order 
to meet the repair, maintenance, and operating 
requirements, and the essential new production, 
for some 300,000 marketers, about 180,000 pro- 
ducers, and several hundred refiners and pipe- 
line operators. . ; 

Deputy Coordinator Ralph K. Davies explained 
that, with certain exceptions, Preference Order 
P-98 follows, in general, the form worked out by 
the Office of Production Management in grant- 
ing blanket priority ratings under Preference 
Order P-100. It may be applied by both operators 
and suppliers. 

As in the case of similar orders, it is provided 
that violators of its provisions may be prohibited 
from receiving further deliveries of any material 
subject to allocation, and to possible criminal 
prosecution. 

Preference Order P-98 is, in effect, a sequel to 
Conservation Orders M-68, which forbid the use 
of scarce materials. The new order provides the 
means for the oil industry to get these materials 
when the purposes are considered justified. 

The highest ratings provided in the order are: 

A-l-a—Material for repairing refinery equip- 
ment when there has been an actual breakdown 
or suspension of operations, and the essential ma- 
terial is not otherwise available. 

A-l-c—The minimum quantity of material 
necessary to make reasonable advance provisions 
for averting an actual breakdown or suspension 
of refinery operations. 

A-1-e—Materials to be used by oil producers 
exclusively for search for previously unknown 
pools by geological, geophysical, or geochemical 
prospecting. 

A-2 ratings are assigned in both production and 
refining for materials to be used in laboratory re- 
search to develop more efficient methods. This 
rating is also applied to: 

Materials to be used by producers exclusively 
for search for unknown pools by drilling and 
completion of any exploratory wih. 

Materials required by refiners as operating sup- 
plies, such as reagents, additives, and compound- 
ing materials. 

Materials to be used for repair of the transpor- 
tation equipment when there has been actual 
breakdown or suspension of operations, and the 
essential material is not otherwise available. 

With these exceptions, all materials requested 
for production, refining, and transportation are 
given A-8 ratings. In the field of marketing, A-10 
ratings are given to materials to be used for main- 
tenance, repair, or operating supplies. 

The high ratings—A-1-a through A-2—must be 
applied for by telegraphic communication to the 
Office of Petroleum Coordinator in Washington. 
Before the other ratings are to be = the 
purchase orders on which the ratings have been 
placed must be countersigned by the director in 
charge of the nearest district office of the Office of 
Petroleum Coordinator. 

Certain restrictions are set up in connection 
with the granting of ratings. They forbid the 
application of ratings to obtain: (1) scarce ma- 
terials where substitute materials are practicable; 
(2) more material and at earlier dates than neces- 
sary; (3) more than a minimum practical inven- 
tory, and (4) material for any use that is pro- 
hibited or limited in any way by any order issued 
by the Director of Priorities, other than material 
to be used in conformity with such order. 

For preference rating assistance other than that 
onl be the terms of the P-98 order, oil opera- 
tors may file applications with the Office of Pe- 
troleum Coordinator in Washington. 


The Order 


Section 1041.1 Preference Rating Order. For 
the purpose of facilitating the acquisition of ma- 
terial for the production, refining, transportation 
and marketing of petroleum, preference ratings 
are hereby assigned to deliveries of necessary ma- 
terial upon the terms hereinafter set forth: 


(d) Definitions 


(1) “‘Person’’ means any individual, partner- 
ship, association, corporation, or other form 
of enterprise. 

(2) “‘Petroleum’’ means petroleum, petroleum 
products, and associated hydrocarbons, in- 
cluding but not limited to natural gas. 

(3) “Production’’ means the discovery, develop- 
ment, and depletion of petroleum pools, in- 
cluding without limitation the operation of 
cycling plants and plants for the extraction 
of natural gasoline and associated hydro- 
carbons. 

(4) “‘Refining’’ means the operation of a plant 
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(5) 


(6) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 


or plants, other than those specified in para- 
graph (a) (3), for the production of finished 
or unfinished petroleum (including but not 
limited to hydrocarbon oils or gases). 
‘*Transportation’’ means: 

(i) except in the case of natural gas, the 
operation of all petroleum terminal and 
terminal storage facilities and the operation 
of all pipe lines and ge gathering 
systems for the transportation of petroleum 
from facilities where petroleum is first 
gauged to any refining facility and from any 
refining facility to any marketing facility; 
and 

(ii) in the case of natural gas, the opera- 
tion of all pipe lines and stationary gather- 
ing systems for the transportation of natural 
gas from the wellhead connection to the 
initial input meter on any trunk pipe line or 
to any facility for the processing of natural 
gas by means of a natural gasoline extrac- 
tion plant, cycling plant, dehydration plant, 
or desulphurization plant and the transporta- 
tion of natural gas from any such processing 
facility to the first gate valve on the dis- 
charge side thereof. 

‘‘Marketing’’ means the operation of all 
stationary facilities, other than those speci- 
fied in paragraph (a) (5), for the distribu- 
tion of petroleum (not including natural 
gas) to service stations or to consumers, in- 
cluding without limitation service stations. 
substations, bulk plants, warehouses, and 
wholesale depots. 

‘*Petroleum Enterprise’? means any facility 
used in the production, refining, transporta- 
tion, or aaeien of petroleum. 
“‘Operator’’ means any person engaged in 
operating a petroleum enterprise. 
‘‘Supplies’’ means any person with whom a 
contract or purchase order has been placed 
for delivery of material that such supplier 
has not in whole or in part manufactured, 
processed, assembled, or otherwise physi- 
cally changed and which is to be i in a 
petroleum enterprise. . 
“*Material’’ means any commodity, equip- 
ment, accessories, parts, assemblies, or prod- 
ucts of any kind. 

Subject to subparagraph (14), ‘‘Mainte- 
nance’’ means the minimum quantity of ma- 
terial necessary to maintain the sound work- 
ing condition of equipment used by an opera- 
tor in and essential to the operation of a 
petroleum enterprise. 

Subject to subparagraph (14), ‘‘Repair’’ 
means the restoration of an operator’s prop- 
erty Or equipment to a sound working con- 
dition when such property or equipment has 
been rendered unsafe or unfit for further 
service by wear and tear, damage, destruc- 
tion, or failure of parts or similar causes. 
Subject to subparagraph (14) ‘‘Operating 
Supplies’’ means any material that is essen- 
tial to and consumed in the operation of a 
petroleum enterprise and which is generally 
charged to the operating expense account of 
an operator. Provided, that the term ‘“‘Oper- 
ating Supplies’’ shall not include: 

(i) Material that is physically incorporated 
in whole or in part into any product of an 
operator (other than reagents, additives, or 
compounding material) or into any material 
that an operator manufactures, distributes, 
sells. stores, Or transports; or 

(ii) any material that is to be used as a 
fuel; or 

(iii) any non-ferrous material that is to be 
used as packaging supplies. 

The terms ‘‘Maintenance,’’ ‘‘Repair,’ and 
“Operating Supplies’? do not include ma- 
terial : 

(i) for the replacement of an item carried 
on the operator's books as a fixed asset; or 

(ii) for the improvement of an operator’s 
property or equipment through the replace- 
ment of material in the existing installation, 
unless the property or equipment that is re- 
placed is beyond economic repair or has been 
rendered unusuable by fire or other hazard 
or natural cause and is scrapped or junked 
by the operator effecting the replacement; or 

(iii) for additions to or expansion to or 
expansion of an operator’s property or equip- 
ment; or 

(iv) which is of a type that could not be 
carried on an operator's books under ‘‘Main- 
tenance,’’ ‘‘Repair,’’ “‘Operating Supplies’’ 
or the equivalent in the operator’s estab- 
lished method of bookkeeping. 

Subject to subparagraph (16), ‘‘Alterations’’ 
means any change in the physical arrange- 
ments of an — facility used in refining 
or transportation that is made for the pur- 
pose of increasing the operating efficiency of 
such facility and which does not involve an 
expenditure of more than one thousand dol- 
lars for material, 

The term ‘‘Alterations’’ does not include: 

(i) Material to be used as ‘‘Maintenance,”’ 
‘“‘Repair,’’ or “‘Operating Supplies ;’’ or 

(ii) any change in the physical arrange- 
ments of an existing facility in which the 
amount of material necessary to effect a 
proper alteration would ordinarily involve 
an expenditure of greater than one thousand 





dollars or in which an ordinary alteration in 
the facility has been subdivided for the pur- 
pose of making available to an operator the 
provisions of subparagraph (15). 

(17) “Exploratory Well’’ means any well located 
not less than two miles from any well cap- 
able of producing petroleum. 

(18) ‘‘Pool’’ means any underground accumula- 
tion of crude petroleum or associated hydro- 
carbon substances, including but not limited 
to natural gas, constituting a single and 
separate reservoir or source of supply within 
a field, area, or horizon wieder or not 
presently discovered or developed. 

(b) Assignment of preference ratings 

Subject to the terms of this order and of any 
conservation order issued by the Director of Pri- 
orities, the following preference ratings are here- 
by assigned to deliveries to an operator and to his 
suppliers of material required for use in a petro- 
leum enterprise : 

(1) Production: 

(i) A-l-e to deliveries of material, to an 
operator engaged in production, which is to 
be used exclusively for operations directly 
involved in the search for and discovery of 
a previously unknown pool or part thereof 
by means of geological, geophysical, or geo- 
chemical prospecting. 

(ii) A-2 to deliveries of material, to an 
operator engaged in production, which is to 
be used exclusively for carrying out by means 
of an existing research laboratory investiga- 
tions into more efficient or more effective 
methods of conducting production opera- 
tions. 

(iii) A-2 to deliveries of material, to an 
operator engaged in production, which is to 
be used exclusively for, operations directly in- 
volved in the search for and discovery of a 
previously unknown pool by means of the 
drilling and completion of any exploratory 
well, including but not limited to the drill- 
ing of ‘‘slim holes.’’ 

(iv) A-8 to deliveries of material, to an 
operator engaged in production, which is to 
be used for the maintenance or repair of the 
operator's property or equipment or which 
is required as operating supplies. 

(v) A-8 to deliveries of material, to an 
operator engaged in production, which is to 
be used exclusively in the development and 
depletion of any pool, including but not 
limited to material to be used in facilities 
necessiry to or incorporated in well drilling 
or well completion operations; pumping or 
other artificial lifting operations; oil treat- 
ing operations; salt water disposal or injec- 
tion operations; artificial water drive, gas 
drive, or air drive operations; or primary 
gas cycling or pressure maintenance opera- 
tions. 

Refining: 

(i) A-l-a to deliveries of material, to an 
operator engaged in refining, which is to be 
used for the repair of the operator’s property 
or equipment when there has been an actual 
breakdown or suspension of operations and 
the essential material for effecting the repair 
is not otherwise available. 

(ii) A-1-c to deliveries of that minimum 
quantity of material, to an operator engaged 
in refining, which is necessary to make rea- 
sonable advance provisions for averting an 
actual breakdown or suspension of opera- 
tions. 

(iii) A-2 to deliveries of the following ma- 
terials, to an operator engaged in refining, 
which are required as operating supplies: 
acetone, activated alumina, activated silica 
jell, aluminum paste, aluminum powder, 
aluminum chloride, ammonia, carbon tetra- 
chloride, chlorine, copper sulphate, crysallic 
acid, dichlorethyl ether, diethanolamine, 
ethylene dichloride, foamite, glycerine, hy- 
drochloric acid, hydrofluoric acid, mercury, 
metal deactivator (including orthoeresol), 
methalbutal ketone, methalethy! ketone, 
methyl! alcohol, nitro benzine, phenol, phos- 
phoris acid, potassium bichromate, sodium 
hypochlorite, toluene, triethanol amine, tri- 
potassium phosphate, trisodium phosphate, 
and zinc chloride. 

(iv) A-2 to deliveries of material, to an 
operator engaged in refining, which is to be 
used exclusively in carrying out by means of 
an existing research laboratory investiga- 
tions into more efficient or more effective 
methods of conducting refining operations. 

(v) A-8 to deliveries of material, to an 
operator engaged in refining, which is re- 
quired as operating supplies, other than ma- 
terial acquired as operating supplies as speci- 
fied in paragraph (b) (2) (iii). 

(vi) A-8 to deliveries of material, to an 
operator engaged in refining, which is to be 
used for the maintenance or repair of the 
operator’s property or equipment, other than 
material acquired for maintenance or repair 
purposes as specified in paragraph (b) (2) 
(i) or (b) (2) (ii). 

(vii) A-8 to deliveries of material, to an 
operator engaged in refining, which is to be 
used in effecting alterations. 

(3) Transportation: 

(i) A-2 to deliveries of material, to an 
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operator engaged in transportation, which is 
to be used for the repair of the operator's 
property or equipment when there has been 
an actual breakdown or suspension of opera- 
tions and the essential material for effecting 
the repair is not otherwise available. 

(ii) A-8 to deliveries of material, to an 
operator engaged in transportation, which is 
to be used for the maintenance or repair of 
the operator's property or equipment, other 
than material acquired for maintenance or 
repair purposes as specified in paragraph (b) 
(3) (i). 

(iii) A-8 to deliveries of material, to an 
operator engaged in transportation, which is 
required as operating supplies. 

(iv) A-8 to deliveries of material, to an 
operator engaged in transportation, which is 
to be used in effecting alterations. 

(4) Marketing: 

(i) A-10 to deliveries of material, to an 
operator engaged in marketing, which is to 
be used for the maintenance or repair of the 
operator's property or equipment, 

(ii) A-10 to deliveries to an operator en- 
gaged in marketing of material required as 
operating supplies. 

(c) Persons entitled to apply preference 

ratings 

The preference ratings hereby assigned may, in 

the manner and to the extent heseby authorized, 
be applied by: 

(1) Any operator. 

(2) Any supplier of material to delivery of which 
a preference rating has been applied as pro- 
vided in paragraph (e) : Provided, however, 
that no supplier may apply a rating to de- 
liveries of material that such supplier will 
himself process or physically change. 

(d) Restrictions on use of ratings 


(1) Restrictions on operator. No operator may 
apply a rating: 

(i) to obtain scarce material the use of 
which could be eliminated without serious 
loss of efficiency by substitution of less scarce 
material or by change of design; or 

(ii) to obtain material in greater quanti- 
ties Or on earlier dates than required to én- 
able him to fulfill the authorized purposes 
for which the rating is assigned; or 

(iii) to obtain material in excess of a 
minimum practicable inventory of such ma- 
terial. Except as provided in paragraph (d) 
(2), such minimum practicable inventor 
shall in no event exceed the amount of suc 
material in inventory or stores on December 
31, 1940 (or, at the purchaser’s option, on 
the last day of taking inventory during 1940) 
increased (in no event to exceed an increase 
of 10 percent) or diminished in proportion 
as the purchaser's operations necessitating 
the use of such material have increased or 
diminished; or 

(iv) to obtain material for any use which 
is restricted, prohibited or in any way limited 
by the order issued by the Director of Pri- 
orities, other than material to be used in 
conformity with the provisions of such order. 


(2) From time to time the Director of Priorities 
may determine that any operator or class of 
operators is exempt, in whole or in part, 
from the restrictions contained in paragraph 
(d) (1) (iii). 

Restrictions on suppliers: 

(i) No supplier may apply a rating to ob- 
tain material in greater quantities or on 
earlier dates than required to enable him to 
make on schedule a delivery rated hereunder 
or, within the limitations of paragraph (d) 
(3) (ii) below, to replace in his inventory 
material so delivered. He shall not be 
deemed to require such material if he can 
make his rated delivery and still retain a 
minimum practicable working inventory 
thereof; and if, in making such delivery, he 
reduces his inventory below such minimum, 
he may apply the rating only to the extent 
necessary to restore his inventory to such 
minimum. 


(ii) A supplier, in restoring his inventory 
tO a minimum practicable working inven- 
tory, may defer applications of the ratings 
hereunder to purchase orders or contracts for 
such material to be placed by him until such 
time as he can place a purchase order or 
contract for the minimum quantity procur- 
able on his customary terms: Provided, that 
he shall not defer the applications of the 
rating for more than three months after he 
becomes entitled to apply such rating. 


(e) Application of preference ratings 


(1) The operator or any supplier in order to ap- 
ply a preference rating to deliveries of ma- 
terial to him must endorse the following 
statement on the original and all copies of 
the purchase order or contract for such ma- 
terial, manually signed by a responsible of- 
ficial duly designated for such purpose by 
such operator or supplier : 

“Material for (state purpose) 
rating in accordance with paragraph 
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authorized by preference ry: Order P-98, 
with the terms of which I am familiar.’’ 


Legal name of operator or supplier 


Signature of designated official 

Such endorsement shall constitute a repre- 

sentation to the Office of Production Man- 
agement and the supplier with whom the 
purchase order or contract is placed that such 
purchase order or contract is duly rated in 
accordance with all the provisions and limi- 
tations of this order, Such supplier shall be 
entitled to rely on such representation, un- 
less he knows, or has reason to believe, it to 
be false. Any such purchase order or con- 
tract will be restricted to material the de- 
me of which is rated in accordance here- 
with, 
In addition to the requirements of paragraph 
(e) (1), the operator, (but not a supplier) 
in order to apply the preference ratings as- 
signed by paragraphs (b) (1) (i), (b) (2) 
(i), (b) (2) (it), (b) (2) (iii) amd _(b) (3) 
(i), must communicate with the Office of 
Petroleum Coordinator, Washington, D. C., 
Ref.: P-98, supplying in detail the following 
information : 

(i) Date of actual breakdown or suspen- 
sion of operations (if applicable) ; 

(ii) the equipment to be repaired and its 
operating importance (if applicable) ; 

(iii) the material and quantity thereof 
necessary to effectuate the repair or to initi- 
ate Or maintain operations; 

(iv) the supply of the necessary material 
= the operator has on hand or available; 
an 

(v) the names and addresses of suppliers 
from whom the material is to be obtained 
and the earliest delivery dates assured by any 
such supplier for delivery of the minimum 
necessary quantity of material. 

The Disector of Priorities will notify the 
operator whether, and to what extent, the 
application is approved. A copy of such 
notification shall be provided by the opera- 
tor to any supplier to evidence the proper 
rating granted pursuant to the provisions of 
this order. 

In addition to the requirements of paragraph 
(e) (1), the operator (but not a supplier), 
in order to apply the preference ratings as- 
signed by paragraphs (b) (1) (ii) (iii) (iv) 
or (v); (b) (2) (iv), (v), (vi) or (vii); (b) 
(3) (ii), (iii) or (iv); or (b) (4) (i) or (ii), 
must obtain the countersignature of the di- 
rector in charge of the nearest district office 
of the Office of Petroleum Coordinator upon 
the purchase order which such operator has 
endorsed and signed pursuant to paragraph 
(e) (1). 

(f) Restrictions on use of material obtained 
under a rating 

When an operator has applied a rating author- 
ized by this order, he must use the material de- 
livered pursuant to the rating, or an equivalent 
amount of material, for the purpose stated in his 
endorsement pursuant to paragraph (e). In no 
event shall any operator use material delivered to 
him pursuant to a preference rating assigned by 
this order in violation of the provisions of any 
conservation order issued by the Director of Pri- 
orities. 


(g) Exception of operators from provisions of 
Preference Rating Orders Nos. P-43 and P-100 

No operator engaged in operating a petroleum 
enterprise shall be entitled to apply the preference 
rating assigned by Preference Rating Orders Nos. 
P-43 or P-100, and no such operator shall be sub- 
ject to the provisions of such orders. 


(h) Preference rating assistance other than 
that granted by the terms of this order 

Any operator engaged in operating a petroleum 
enterprise may request preference rating assist- 
ance for deliveries of material to him by filing 
with the Office of Petroleum Coordinator applica- 
tions for preference rating assistance on any ap- 
propriate preference rating or project rating appli- 
cation form issued pursuant to the authority of 
the Director of Priorities. 


(i) Records 

In addition to the records requiced to be kept 
under Priorities Regulation No. 1, the operator 
and each supplier receiving any purchase order or 
contract rated hereunder shall each retain for a 
period of at least two years, for inspection by 
representatives of the Office of Production Man- 
agement, endorsed copies of all such purchase 
orders or contracts, whether accepted or rejected, 
segregated from all other purchase orders or con- 
tracts or filed in such manner that they can be 
readily segregated for such inspection. 
(j) Communications to Office of Petroleum 
Coordinator 

All reports that may be required to be filed 
hereunder, and all communications concerning 
this order, shall, unless otherwise directed, be 
addressed to: Office of Petroleum Coordinator, 
Washington, D. C, Ref.: P-98. 
(k) Violation 

Any person who wilfully violates any provision 
of this order or who by any act or omission falsi- 
fies records to be kept or information to be sup- 
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lied pursuant to this order may be prohibited 
rom receiving further deliveries of any material 
subject to allocation, and such further action may 
be taken as is deemed appropriate including a 
recommendation for prosecution under Section 
35(A) of the Criminal Code (18 U. S. C. 80). 


(1) Revocation or amendment 


This order may be revoked or amended at any 
time as to any operator or supplier. In the event 
of revocation, deliveries alrea y rated pursuant 
to the provisions of this order shall be completed 
in accordance with said rating, unless the rating 
has been specifically revoked with respect thereto. 
No additional applications of the rating to any 
other deliveries shall thereafter be made by any 
operator or supplier affected by such revocation. 


(m) Applicability of Priorities Regulation No. 1 


This order and all transactions affected thereby 
are subject to the provisions of Priorities Regula- 
tion No. 1, as amended from time to time, except 
to the extent that any provision of this order may 
be inconsistent therewith, in which case such pro- 
vision shall govern. 


(n) Effective date 


This order shall take effect on the date of 
issuance and shall continue in effect until Febru- 
ary 28, 1942. 

(P. D. Reg. 1, Aug. 27, 1941, 6 F. R. 4489; O. 
P. M. Reg. 3 Amended, Sept. 2, 1941, 6 F. R. 
4865; E. O. 8629, Jan. 7, 1941, 6 F. R. 191; E. O. 
8875, Aug. 28, 1941, 6 F. R. 4483; Sec. 2 (a), 
Public No. 671, 76th Congress, Third Session, as 
amended by Public No. 89, 77th Congress, First 
Session; Sec. 9, Public No. 783, 76th Congress, 
Third Session.) 

Issued this 14th day of January, 1942. 

J. S. KNOWLSON, oe 
Acting Director of Priorities. 


interpretation No. 1 of P-98 


The following has been released by WPB: 

“The following official interpretation is hereby 
issued by the Director of Industry Operations 
with respect to §1041.1. Preference Rating Order 
No. P-98, dated January 14, 1942, as amended 
from time to time: 

“Section 1041.1 is applicable only to deliveries 
of material which is to be used in the operation 
of petroleum enterprises located within the United 
States, its territories and possessions. 

“Issued this 7th day of February, 1942. 

. oe Kaowhen, 
irector of Industry Operations.”’ 


Application of Preference Ratings 
Under P-98 


In order to apply the preference ratings granted 
by P-98 (P. C. Bulletin 42-8) it is necesary for 
a responsible and duly designated official of the 
company ordering the material to endorse (man- 
ually) the following statement on the purchase 
order for the material: 

‘*Material for (state purpose) rating in accord- 
ance with paragraph authorized by Preference 
Rating Order P-98, with the terms of which I am 
familiar. 


Legal name of Operator 


Signature of Designated Official 


The purchase order must then be countersigned 
by the director-in-charge of the nearest district 
office of the OPC. The following men have been 
designated by the Coordinator to do this counter- 
signing: 

District 1: 

Mr. L. S. Spiner, 

1104 Chanin Building, 

New York, New York. 

District 2: 

Mr. Wirt Franklin, 

Suite 1336, 

120 South La Salle Street, 

Chicago, Illinois. 

District 4: 

Mr, Michael J. Foley, 

421 U. S. National Bank Building, 

Denver, Colorado. 

District 5 

Lt. Com. W. H. Osgood, 

855 Subway Terminal Building, 

Los Angeles, California. 

District 3: 

Mr. G. Vaughn, 

Mellie Esperson Building, 

Houston, Texas. 

Certain detailed information is required to be 
sent to OPC (Section (e)(2) on the applications 
of the following ratings: 

A-l-e on production 

A-l-a on refining 

A-l-c on refining 

A-2_ on refining 

A-2 on transportation 

Attention is directed to the fact that: 

The original and company file copies of pur- 
chase orders must be countersigned. 

The countersigned purchase order will be re- 
turned to the oil company. 

The company is to assign the appropriate pri- 
ority rating itself. 

Some detailed descriptionn of how the material 
is to be used should be given. 
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Barrel Insert Pump 


MAXIMUM 
INTERCHANGEABILITY 
SOLVES THE REPLACE- 
MENT PROBLEM FOR 

“OILWELL’’ PUMPS 


. ILWELL” Subsurface 

Pump Parts are made in 
strict accordance with A. P. I. 
specifications and are inter- 
changeable between a variety of 
different sizes and types. Parts 
furnished for a DI-HARD 
Pump, for instance, can be used 


in assembling a SILVERLINE 


or NICKEL-IRON Pump. Many 
Stationary-Barrel Insert Pump 
Parts can be adapted for service 
in Traveling- Tube Insert Pumps, 


and vice versa. This maximum 
interchangeability results in 
maximum availability even when 
inventories are restricted. 


These illustrations show only three of the many combinations 
of interchangeable A.P.I. Parts that can be used in assembling 
“Oilwell” Insert Pumps to suit well conditions. Parts not shown 
include various types of plungers, plunger extensions, repack and 
cup-type valves, oversize standing and seating valves, seating shoes, 
fluted couplings, etc. There is a wide selection of sizes in both sta- 
tionary-barrel and traveling-tube pumps of the following grades: 


SILVERLINE —High efficiency and long life at low first cost. 
NICKEL-IRON—Precision-honed, long-wearing material, re- 
sistant to many corrosive well fluids. 


DI-HARD—Very hard with mirror-finish and extremely close 
tolerances. Gives outstanding service in pumping sand-laden 


and severely corrosive fluids. 


There is also a wide selection of interchangeable parts and acces- 
sories for “Oilwell” Tubing-Size Plunger Pumps and “Oilwell” 
Working Barrels. Plunger Pumps are available with NICKEL- 
IRON and DI-HARD barrels, and Working Barrels are furnished 


in all three grades. 





OIL WELL SUPPLY COMPANY | 














From Washington 





The completed form on the purchase order 
should therefore read somewhat as follows: 

Material for repairs to cracking still. This 
still will come down February 2 and cannot 
be put back on stream until these parts are 
replaced. Rating of A-1l-c has been used in 
accordance with the terms of paragraph (b) 
(2) (ii) as authorized by Preference Rating 
Order P-98, with the terms of which I am 
familiar. 


OPA Statement on Price 
Schedule No. 88 


Referring to Price Schedule No. 88 for petro- 
leum and petroleum products, the following state- 
ment was released January 20 by OPA: 

‘Producers, refiners, marketers and others who 
-buy or sell petroleum or specified ee ae prod- 
ucts received today from Leon Henderson, ad- 
ministrator of Office of Price Administration, a 
letter intended to clarify all ints that have 
arisen since OPA announced that prices prevail- 
ing November 7, 1941, shall be considered max- 
imum prices. 

“‘The maximum for crude oil prices, however, 
is considered to be the posted or prevailing price 
as of October 1, last. 

““Mr. Henderson’s letter emphasizes that the 
statement does not mean that prices of petroleum 
or petroleum products which prevailed on No- 
vember 7 have received OPA approval. Such ap- 
proval or disapproval awaits completion of in- 
vestigations now in progress on poms production, 
refining, marketing, and other costs and prices. 

‘The letter, addressed to members of the petro- 
leum industry, supersedes and clarifies letters 
written to them on November 7, 10, and 28, 1941. 

““Methods of procedure when applying for per- 
mission to increase prices because of increased 
- or to adjust subnormal prices also are out- 
ined. 


OPC Materials Division 


Creation of a materials division in the Office of 
Petroleum Coordinator for National Defense, and 
appointment of William F. Huff as director, has 
been announced by Petroleum Coordinator for 
National Defense Harold L. Ickes. The division 
was established on the recommendation of Ralph 
K. Davies, Deputy Petroleum Coordinator. 

“A major function of the new division,’’ Co- 
ordinator Ickes said, ‘‘will be the planning of the 
most effective use of material, equipment and sup- 
plies required by the oil industry, based on ap- 
praisals of necessity and urgency made by the 
OPC divisions of production, refining, transpor- 
tation, and marketing. 

“This will involve encouragement of oil indus- 
try cooperation in effective utilization, curtail- 
ment, and substitutions of material; advising of 
the industry regarding the information required 
and the procedures to be followed in applying for 
preference ratings and securing essential ma- 
terials; and maintenance of current knowledge of 
the stocks of materials and equipment held by 
supply houses and oil companies and advise and 
assist in maximum utilization. 

“The division will obtain preference ratings 
and allocations in appropriate relation to com- 
petitive demands, and expedite deliveries consist- 
ent with the ratings. 

“Ie will administer, within the authority of 
OPC, all oil industry priority orders which are 
not directly related to operating projects; admin- 
ister the review and recommendation on PD-1 re- 
quests, in consultation with the other OPC di- 
visions; and handle routine control and follow-up 
of applications for certificates of necessity, in 
consultation with the other divisions. It will also 
develop information and statistics on the critical 
material requirements of all branches of the oil 
industry. 


OPC on Recommendation 28 


The following statement relating to Recom- 
rez 28 (P. C. Bulletin 42-5) was issued by 


_“‘Increased production from oil fields, which 
yield the high grade crude petroleum needed for 
aviation gasoline, was called for today (January 
6) by Petroleum Coordinator for National De- 
fense Harold L. Ickes. 

“His communication was directed to governors 
and petroleum regulatory agencies of the oil-pro- 
ducing states, and to the Coordinator’s industry 
committee on production for the Pacific Coast, 
where much high-grade crude is obtained. 

a stipulaced that the increased quotas for the 
high-grade crude be so arranged as to keep the 
total state quotas within the limits prescribed each 
month by the Coordinator's Office. 

“This may mean some decrease in production 
from some of the fields which yield lower-grade 
crude, in order to keep the total production with- 
in the limits considered necessary for an orderly 
national program. 

_ ‘The recommendation, made public by Deputy 
Coordinator Ralph K. Davies, said in part: 

‘It is essential, in the national interest, that 
the supplies of all grades of aviation gasoline for 
military, defense, and essential civilian uses be 
increased immediately to the maximum. 

“A vast program of expansion of the facilities 
for manufacturing aviation grades of gasoline has 
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been undertaken jointly by various agencies of the 
government, together with the oil industry. 

“**To assure the successful accomplishment of 
this program, it is necessary that there be ready 
and adequate supplies of aviation grade crude 
petroleum and aviation gasoline components from 
the natural gas and condensate and oil fields of 
each state to fill the demand of existing facilities 
— of additional facilities as they become avail- 
able. 

“Ie is, therefore, recommended that, within the 

uotas recommended each month for each state, 
the allowable production of fields and pools shall 
be so fixed as to: 

‘**(a) Provide aviation grade crude petroleum 
to the full extent that such petroleum can be uti- 
lized for the production of aviation gasoline to 
refineries that are actually utilizing their aviation 
gasoline refining facilities and their current sup- 
plies of aviation grade crude petroleum princi- 
— for the production of aviation grade gaso- 
ine for military purposes. 

‘* “(b) Provide increased allowables to the ex- 
tent that the production can be utilized by addi- 
tional aviation gasoline refinery capacity as it 
becomes available, to those fields capable of sup- 
plying such additional refinery capacity with avia- 
tion grade crude petroleum. 

“““(c) Encourage the efficient recovery of addi- 
tional quantities of aviation grade gasoline com- 
ponents from natural gas condensate and oil fields 
of each state.’ 

“This new recommendation is the latest step in 
a comprehensive program, launched last summer 
by the Office of Petroleum Coordinator, to make 
— supplies of aviation gasoline available when 
and where needed. 

“These steps have included the launching of a 
huge program of refinery construction and expan- 
sion, issuing of orders restricting the use of avia- 
tion gasoline components to essential purposes, 
expediting of priority applications for aviation 
gasoline plants, obtaining of agreement by patent 
owners to slash royalties on aviation gasoline 
processes, and mobilizing of the industry’s leader- 
ship in the Petroleum Industry Council for Na- 
tional Defense.’’ 


Recommendation No. 25 


Full  aggnens se of the natural gasoline in- 
dustry for producing the components of aviation 
gasoline will be brought into the war effort 
through Recommendation No. 25 issued January 
14 by Defense Petroleum Coordinator Harold L. 
Ickes. 

Purpose of the recommendation is to increase 
production of butane, isobutane, and isopentane 
in the field so that alkylate for aviation gasoline 
can be manufactured there. 

The communication was addressed to all opera- 
tors of natural gasoline extraction plants, cycling 
plants, pressure maintenance and repressuring 
plants, and to all those who propose to construct 
such plants. 

Ic calls for a comprehensive survey of plant 
capacities and possibilities for expansion, and for 
immediate steps to boost production of existing 
plants. It requires that new plants be so designed 
as to make the most efficient use of source ma- 
terials. 

Issuance of the order was on recommendation 
of Deputy Coordinator Ralph K. Davies. 

Recommendation 25 follows: 

“To the Natural Gas and Natural Gasoline 
Committees of the several districts, to all persons, 
natural or artificial, who own or operate natural 
gasoline extraction plants, cycling plants, pres- 
sure maintenance plants, or repressuring plants 
— to all persons who propose to construct such 
plants: 


‘*The successful prosecution of the nation’s war 
effort requires that the production of all giades 
of aviation gasoline be increased to the maximum. 

‘In order to assure maximum production of all 
grades of aviation gasoline, it is essential that 
there be maximum production of those products 
which are vital to the manufacture of aviation 
gasoline, viz: butane, isobutane, and isopentane. 


“Existing and proposed natural gasoline ex- 
traction plants, cycling plants, pressure-mainte- 
nance plants and repressuring plants are prime 
sources of butane, isobutane, and isopentane and 
should be so constructed and operated as to facili- 
tate the maximum production of aviation gasoline. 


“Therefore, pursuant to the President's letter 
of May 28, 1941, establishing the Office of Petro- 
leum Coordinator for National Defense, I do 
hereby recommend that immediately and until 
further notice: 


“Section 1512.1 Survey to be made. The Natural 
Gas and Natural Gasoline Committees for the 
several districts shall obtain, compile and analyze 
all a and available facts, figures, and data 
with respect to the extraction, production, sale, or 
disposition of butane, isobutane, and isopentane 
by natural gasoline extraction plants, cycling 
plants, pressure-maintenance plants, and repres- 
suring plants. Such survey should include, with- 
out limitation, information concerning the num- 
ber, type and location of such plants, the present 
daily capacities of such plants and the possibili- 
ties of expansion thereof, the rcentage and 
amount of butane, isobutane, ond openine ex- 


tracted from the gas processed at such plants, the 
percentage and amount of butane, isobutane, and 
isopentane saved and sold during the calendar 
year 1941 at or by such plants.* 

‘Section 1512.2 Terms of existing contracts to 
be filed. Within 30 days from the date hereof each 
owner or operator of a natural gasoline extrac- 
tion plant, cycling plant, pressure-maintenznce 
plant, or repressuring plant shall file in the Office 
of Petroleum Coordinator for National Defense a 
statement of the terms of existing contracts and 
agreements relating to the sale or other disposi- 
tion of butane, isobutane, or isopentane either as 
free products or as they may be included in any 
other product.* 

“Section 1512.3 Extraction and production at 
existing plants to be increased. All persons, 
natural or artificial, presently owning or operating 
any natural gasoline extraction plant, cycling 
plant, eg ene sage plant, or repressuring 
plant shall increase the percentage of butane and 
isobutane extracted from the gas processed at such 
plant, or plants, to the maximum quantity eco- 
nomically possible and shalf increase the produc- 
tion of butane and isobutane in liquid form at 
such plant, or plants, to the maximum quantity 
economically possible.* 

‘Section 1512.4 Construction of new plants, All 
new natural gasoline extraction plants, cycling 
plants, pressure-maintenance plants, or repressur- 
ing plants shall be designed and constructed so as 
to make the most efficient use of scarce materials, 
to provide for the extraction of the maximum 
amount of butane and isobutane contained in the 
gas to be processed at such plants, and to assure 
the maximum production of butane and isobutane 
in liquid form at such pone 

“R. K. DAVIES, 
Acting Petroleum Coordinator 
for National Defense.’’ 

January 10, 1942. 


*Sections 1512.1 to 1512.4, inclusive, issued un- 
der the authority contained in the President's let- 
ter of May 28, 1941 to the Secretary of the Interior 
(6 F. R. 2760). 


Steel Salvage and Equipment 
Rehabilitation 


The following was released by OPC January 31: 

‘*The immediate undertaking by the petroleum 
industry of a steel salvage and equipment re- 
habilitation program was requested today by 
Petroleum Coordinator Harold L. Ickes. 

“Pointing out that there is urgent need for 
scrap iron and steel to meet requirements of the 
war effort, Coordinator Ickes said that literally 
thousands of tons of scrap could be assembled by 
the petroleum industry and turned back into the 
channels of trade. 

‘** ‘Every producer, every refiner, and, in fact, 
every person engaged in the industry, regardless 
of his position,’ the Coordinator said, ‘should 
make it his patriotic duty immediately to bring 
to commercial channels the maximum possible 
tonnage of scrap which is not, and cannot be em- 
ployed by the oil industry. 

‘© *I cannot overemphasize the importance of 
carrying out such a program thoroughly and 
promptly. All material possible should be salv- 
aged, and salvaged at once.’ 

“Outlining the scope of the program, Deputy 
Coordinator Ralph K. Davies said it probably 
would range all the way from the rather simple 
operation of gathering scrap to the extreme of 
digging up unused pipe lines and cutting up obso- 
lete refining units. 

‘‘Davies recommended that industry undertake 
concurrently to rehabilitate units that can be 
made serviceable by new parts or minor repairs 
and thus eliminate the need for new similar units, 
the manufacture of which would require long 
hours of machine operation. This phase of the 
program will reduce industry requirements for 
critical materials that, in many cases, conflict di- 
rectly with the manufacture of guns, tanks, and 
other war material. 

‘Prospective big yields scrap tonnage, he said, 
could be expected from such items as old and 
unserviceable tanks, obsolete tools, drill collars, 
and other articles made out of alloy steel, old tool 
joints, wire rope, bent sucker rods, and structural 
steel that cannot be straightened. 

“Full industry cooperation in the salvage and 
rehabilitation program has been requested, Davis 
added, in letters to the chairmen of the general, 
production, and refining committees in each of 
the five districts, which together comprise the 
nation.”’ 


Ickes Urges States to Follow 
Production Quotas 


Petroleum Coordinator Harold L. Ickes has 
issued the following statement : 


“It is extremely essential, from the standpoint 
of promoting the war effort, that the petroleum 
production rates certified for each ee 
state by the Office of Petroleum Coordinator be 
met by every state without delay. 

“The imperative need of assuring the Nation 
of an adequate, continuous supply of petroleum 
products for all military and essential civilian re- 
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Use National’s Complete 
Tube Service for safer, 
quicker selections. 


F there ever was a time when NATIONAL’s Com- 

plete Tube Service could do a job for you, it’s 
now. The wrong tube selections can cost you enor- 
mous losses of vital production. The right selections 
can double or triple tube life under various corro- 
sive conditions. 

Corrosion is your chief enemy. It varies from 
plant to plant . . . from the hot phase of operation 
to the cold phase. That’s why the metallurgical 
assistance of the tube manufacturer is so important 
now. The chances are we have already found the 
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21 ANALYSES TO CHOOSE FROM — 


Here is the widest available selection of refinery tube analyses. From this. 
- group NaTioOnaL’s “Complete Tube Service” is equipped to help. select the " 
one which will give you most economical performance in any: application. 


LOW CARBON — : 
LOW CARBON, *s MOLY. 
- 3g SIL, 3g MOLY. 
- LOW CARBON, 1 MOLY. 
1% CR., 3g MOLY. 


1% CR., & MOLY.(Bain Alloy) 5: CR., 3¢ 
5 


--2-R,, & MOLY. ° 


2 CR., 9g MOLY., 155 Si. 
234 CR., 3g MOLY., % SIL. 


3 CR., 3g MOLY., ‘14s SIL. 
‘3 ft os 


5 CR., 3¢ MOLY. # 
~ V3 Sth. 








5 CR., 3s MOLY., COLUMBIUM 


7 CR., 6 MOLY, 
7 CR., 1 MOLY. 
8 CR. 1 MOLY.” 
. 18-8 ; 
18-8, TITANIUM 


CR., 3s TITANIUM 18-8, COLUMBIUM 
FOR STILL TUBES | .. CONDENSER TUBES . . 


TUBES . . , REFINERY PIPING 


, HEAT-EXCHANGER 


best tube to meet conditions such as yours. We 
have actual operating results from hundreds of 
installations and have made extensive corrosion 
tests on each of NATIONAL’s 21 types of tubes. 

It costs you nothing to take advantage of this 
service—and it will keep your units on stream when 
every gallon of gasoline is needed. 

Write for complete data. 


NATIONAL TUBE COMPANY 


Uss 
S Columbia Steel Company, San Francisco, 


Pacific Coast Distributors 





PITTSBURGH, PA. 


United States Steel Export Company, New York 
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quirements on a sustained basis no longer permits 
the haphazard participation by states in supplying 
the national demand. 

“Any state that might persist in exhausting its 
petroleum resources at an abnormally rapid rate 
would seriously jeopardize the war program. Pre- 
mature exhaustion of any one state’s resources 
would only throw an undue burden on the other 
states at a time when the need for petroleum 
will be even more critical than now. ae 

‘The urgency of the present situation prohibits 
all considerations save full cooperation in the 
present national program to attain maximum 
utilization of the Nation's natural resources—not 
for the first year of the war alone, nor for the 
second, but fee as long a period as the present 
conflict may last.’’ 

The practice of certifying production rates for 
each state was initiated by the Coordinator's 
Office in January and rates already have been 
certified for that month and for February. For- 
merly, the various states based their production 
solely on a forecast of demand issued by the U. S. 
Bureau of Mines with the result that some states 
produced oil in quantities disproportionate to 
their ability to sustain such production. 


Objective of the certification procedure, there- 
fore, it was explained by Deputy Petroleum Co- 
ordinator Ralph K. Davies, is to provide a sound 
program whereby each oil-producing state will 
participate properly in supplying the total national 
demand for petroleum. 

“This involves taking into consideration,” 
Davies said, ‘‘not only the market demand for 
production by the state but also the relative crude 
oil reserve position of each state and the rate at 
which such reserves are now being depleted. To 
make such a program successful it is necessary 
to view the problem of crude “aagprore: Coe 
in its national aspects. Only by attacking the 
problem in its national scope may we be assured 
of the coordinated functioning of the petroleum 
industry necessary to meet the rigid requirements 
imposed by the defense program.’ 

In general, Davies explained, the certified pro- 
duction figures for the respective oil-producing 
states are determined as follows: 


1. Consideration is first given to the indicated 
current market demand for production from each 
of the several states. The determination of de- 
mand is made by the same method as were the 
Bureau of Mines’ forecasts, publication of which 
has been suspended for the duration of the war. 

2. The amounts under (1) are adjusted by con- 
sidering the relationship of the known reserves 
of each state to the known crude oil reserves of 
the Nation, giving prior recognition to stripper 
production, 


By considering the factors determined under 
(2), recognition is given to the relative ability 
of the various sources of supply to produce on 
an efficient and sustained basis in addition to 
considering current demand for production in any 
given state. Under the certified rates a greater 
degree of production efficiency will be realized 
than if the production rates were based upon 
demand alone, and, therefore, each state will be 
in a better position to maintain its proper contri- 
bution in meeting the national requirement for 
petroleum. 

“The inability to predict the duration of this 
war,’’ Davies said, ‘‘makes it imperative that we 
balance our current operations in order to main- 
tain the crude oil reserves of the Nation in such 
condition that we will be able to provide an 
ample supply of petroleum in the last critical 
stages of the conflict as well as at present.’’ 


The Deputy Coordinator emphasized that the 
importance of discovering additional petroleum 
resources must be fully recognized if one is to 
understand completely the basis on which the 
certifications are determined. 


‘When this fact is emphasized time and again, 
as it has been recently, it does not imply that an 
immediate shortage rj petroleum exists,’’ he said. 
““By the same token it does not imply that pro- 
duction rates need be increased except as the 
Nation's future requirements may indicate. Quite 
to the contrary, the urgent need for additional 
discoveries in order to insure an adequate supply 
for all posible future needs emphasizes the im- 
portance of devoting even greater attention to 
the production of presently known reserves on a 
more efficient sustained basis than has been ad- 
hered to in the past.”’ 


Natural Gas and Natural 
Gasoline Committees 


The Office of Petroleum Coordinator for Na- 
tional Defense has announced the organization of 
natural gas and natural gasoline committees in 
five districts, embracing the 48 states. 


These committees, enlisted from the industry, 
will cooperate with the Natural Gas and Natural 
Gasoline Section of the Office of Petroleum Co- 
ordinator. 


Invitations to serve on the committees, based on 
nominations made by representatives of the in- 
dustries, themselves, have been extended by the 
Petroleum Coordinator in telegrams to 49 out- 
standing members of the natural gas and natural 
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gasoline groups. Only experienced operating ex- 
ecutives, familiar with the technical problems of 
their respective fields, have been considered in 
setting up the new organization. Balances have 
been sought between large and small companies. 
between independents and companies affiliated 
with major oil companies or public utility hold- 
ing companies, and between the two industries 
consistent with their relative importance in each 
district. 

“Coordination of natural gas and natural gaso- 
line production, as of petroleum, is necessary be- 
cause of the important relationship that it bears 
to the overall war effort,’’ Petroleum Coordina- 
tor Harold L. Ickes said in announcing the new 
set-up. 

“The active cooperation of men skilled and ex- 
perienced in this highly technical operation is the 
first and most logical step in that direction. 


‘*The principal duty of the committees will be 
to assist their Government in guaranteeing max- 
imum war-time benefits from these two essential 
national resources. Both natural gas and natural 
gasoline contain materials necessary to the pro- 
duction of 100-octane aviation gasoline, the in- 
creased production of which is so necessary at 
this time. Moreover, there must be maintained a 
constant and adequate flow of gas to the indus- 
trial and population centers of the nation to meet 
war, industrial and civilian demands.’’ 


A release of OPC states: 


“The organization was undertaken pursuant to 
the terms of the President's letter of May 8, creat- 
ing the Office of Petroleum Coordinator, in which 
the President stated that one of the important 
problems to be solved was ‘the proper develop- 
ment, production, and utilization of these re- 
serves of crude oils and natural gas that are of 
strategic importance both in quality and location.’ 

‘‘The following membership designations have 
been made by the Petroleum Coordinator by dis- 
tricts: 

District No. 1 (East Coast) comprises the 
states of Maine, New Hampshire, Vermont, 
Massachusetts, Connecticut, Rhode Island, New 
York, Pennsylvania, New Jersey, Delaware, 
Maryland, West Virginia, Virginia, District of 
Columbia, North Carolina, South Carolina, 
Georgia, Florida, Ohio, and Kentucky. (Note: 
For purposes of this committee, the states of Ohio, 
and Kentucky have been included in District No. 
1 instead of District No. 2 as in other sectional 
organizations.) 

Chairman: 

J. French Robinson, president, East Ohio Gas 
Company, Cleveland, io. 

Members : 

Loring L. Tonkin, president, Hope Natural 
Gas “ones , Clarksburg, West Virginia. 

ts. E. = ng president, United Natural Gas 
Company, Oil City, Pennsylvania. 

H. A. Wallace, Jr., vice-president, United Fuel 
Gas Company, Charleston, West Virginia. 

H. D. Freeland, Waynesburg, Pennsylvania. 

Samuel Brendel, eo Brendel Producing 
Company, Pittsburgh, Pennsylvania. 

Dan g Keenan, president, Carnegie Natural 
Gas Company, Pittsburgh, Pensylvania. 

D. P. Hartson, general manager, Equitable 
Gas Company, Pittsburgh, Pennsylvania. 

Thomas H. Kerr, vice-president, Ohio Fuel Gas 
Company, Columbus, Ohio. 

R. . Parks, vice-president, Virginian Gaso- 
line and Oil Company, Charleston, West Virginia. 

District No. 2 (Mid-West) comprises the states 
of Michigan, Indiana, Illinois, Missouri, Okla- 
homa, Kansas, Nebraska, Iowa, Minnesota, Wis- 
consin, North Dakota, South Dakota, and Ten- 
nessee. 

Chairman: 

Burt R. Bay, president, Northern Natural Gas 
Company, Omaha, Nebraska. 

Members : 

A. W. Ambrose, vice-president, Cities Service 
Gas Company, Bartlesville, Oklahoma. 

Frank B. Long, vice-president, Oklahoma Nat- 
ural Gas Company, Tulsa, Oklahoma. 

E. V. Kesinger, general superintendent, Natural 
Gas Pipeline Company of America, Chicago, IIli- 
nois. 

W. C. Taggart, Taggart Bros., Inc., Big Rap- 
ids, Michigan. 

C. S. Sanders, Stanolind Oil and Gas Com- 
pany, Tulsa, Oklahoma. 

Edward Buddrus, Phillips Petroleum Company, 
Bartlesville, Oklahoma. 

Joseph A. LaFortune, vice-president, Warren 
Petroleum Corporation, Tulsa, Oklahoma. 

H. M. Stalcup, Skelly Oil Company, Tulsa, 
Oklahoma. 

Major T. J. Strickler, vice-president, Kansas 
City Gas Company, Kansas City, Missouri. 

District No. 3 (Gulf Coast) comprises the states 
of Texas, New Mexico, Louisiana, Arkansas, 
Mississippi, and Alabama. 

Chairman: 

Neil McGowen, president, United Gas Pipe 
Line Company, Shreveport, Louisiana. 

Members : 

R. E. Wertz, president, Amarillo Gas Company, 
Amarillo, Texas. 

Lawrence R. Hagy, Hagy, Harrington and 
Marsh, Amarillo, Texas. 





Paul Kayser, president, El Paso Natural Gas 

Company, El Paso, Texas. 
+. Pratt Rather, president, Southern Natural 
Gas Company, Birmingham, Alabama. 

E. F. Schmidt, vice-president, Lone Star Gas 
Company, Dallas, Texas. 

Ted Goebbel, Shell Petroleum Corporation, 
Houston, Texas. 

J. H. Boyle, secretary, Hanlon-Buchanan, Inc., 
Tulsa, Oklahoma. 

Clyde Alexander, Dallas, Texas. 

J. H. Dunn, vice-president, Shamrock Oil and 
Gas Corporation, Amarillo, Texas. 

District No. 4 comprises the states of Montana, 
Idaho, Wyoming, Utah, and Colorado. 

Chairman: 

Robert W. Hendee, general manager, Colorado- 
a Gas Company, Colorado Springs, Colo- 
rado. 

Members : 

Cecil W. Smith, chief engineer, Montana- 
Dakota Utilities Company, Minneapolis, Minne- 
sota. 

J. M. McIntire, president, Northern Utilities 
Company, Casper, Wyoming. 

r. 2, arks, general superintendent, Public 
Service Company of Colorado, Denver, Colorado. 

R Smith, superintendent of gas, Glacier 
Production Company, Butte, Montana. 

. D. Roberts, vice-president, Mountain Fuel 
Supply Company, Salt Lake City, Utah. 

E. B. Coolidge, president, Hard Rock Oil Com- 
pany, Great Falls, Montana. 

J. C. Johnston, general superintendent, Con- 
tinental Oil Company, Denver, Colorado. 

John T. Bishop, Basin, Wyoming: 

District No. 5 (Pacific Coast) comprises the 
states of Washington, Oregon, California, Ne- 
vada, and Arizona. 

Chairman: 

William Moeller, vice-president, Southern Cali- 
fornia Gas Company, Los Angeles, California. 

Members : 

George F. Schroeder, manager, Gas Division, 
Standard Oil Company of California, San Fran- 
cisco, California. 

E, H. McCullough, Amerada Petroleum Corpo- 
ration, Los Angeles, California. 

A. F. Bridge, vice-president, Southern Counties 
Gas Company, Los Angeles, California. 

W. G. Vincent, vice-president, Pacific Gas and 
Electric Company, San Francisco, California. 

H. L. Farrar, president, Coast Counties Gas 
Company, San Francisco, California. 

R. H. Green, vice-president, Signal Oil and 
Gas Company, Los Angeles, California. 

H. L. Eggleston, Gilmore Oil Company, Los 
Angeles, California. 

H. R, Linhoff, Richfield Oil Corporation, Los 
Angeles, California. 

L. V. Cassaday, general manager, Lomita Gaso- 
line Company, Leas Beach, California, 


District chairmen will serve under the plan of 
organization as members of the general district 
committees for their respective districts. 


Buchanan Heads District 3 Nat- 
ural Gas and Gasoline Section 


Mobilization of the natural gas and natural 
gasoline industry for effective participation in 
the manufacture of 100-octane aviation gasoline 
moved forward with the appointment of D. E 
Buchanan, of Tulsa, Oklahoma, as chief of the 
Natural Gas and Natural Gasoline Section, for 
District 3. 


A release of OPC states: 


“*Buchanan, who has a wide knowledge of the 
various district fields, will make his headquarters 
in the district office at Houston, Texas, and will 
proceed immediately to organize a staff, it was 
announced by Petroleum Coordinator for Na- 
tional Defense Harold L. Ickes. 


“The fact that District 3—embracing the states 
of Alabama, Mississippi, Louisiana, Texas, and 
New Mexico—contains almost 90 percent of the 
Nation’s cycling plants, emphasizes its impor- 
tance as a producer of butanes, isobutanes and 
isopentanes, the basic ingredients of 100-octane 
aviation gasoline. 


Bailey Director of Refining 
District 2 


The appointment of Douglas P. Bailey as direc- 
tor of refining for District 2, with headquarters at 
Chicago, has been announced by Deputy De- 
fense Petroleum Coordinator Ralph K. Davies. 

Bailey has been active in the petroleum in- 
dustry since 1922, when he went to work with 
the Standard Oil Company of Indiana. In 1927 
he became connected with The Texas Company 
and, with the exception of a period from 1934 
to 1940 during which he was superintendent of a 
refinery in France, has been with that company 
ever since. 


The new appointee is a native of Austin, 
Texas, and a graduate of the University of Texas 
in chemical engineering. His experience has in- 
cluded laboratory research and refinery super- 


vision. 
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Shop Fabrication of Special Tools 


A Ne 








IME AND MONEY—two items 
ieee to all manufacturers— 
are saved by engineers of the American 
Manufacturing Company, Fort Worth, 
Texas, by fabrication of many of their 
own special tools by arc-welding. 





by Al a auis 


lathe motor and drive pulley, is made 
of pipe and is extremely strong, rigid, 
and compact. Pipe of 3-in. diameter 
was butt-welded under the electric-arc 
as shown. The stand for the motor is a 
#g-in. plate bolted through angle con- 


Fig. 1 





The concern manufactures oil-field 
pumping equipment. Many of the tools 
required for this type of work are 
highly specialized and the company’s 
engineers sometimes find they are un- 
obtainable due to present conditions. 

The pumping yokes used in equip- 
ment manufactured by the company 
are massive, but that does not mean 
they need not be bored to close toler- 
ances. An octagonal jig for this pur- 
pose is shown in Fig. 1. It was fabri- 
cated by arc-welding using equipment 
supplied by The Lincoln Electric Com- 
pany of Cleveland, Ohio. 


This device saves considerable time, 
because it is possible to have one part 
set-up while another is being machined 
on the same fixture. This jig is made 
of 1-in. steel plate with each section 
of the octagon joined together by V 
butt welds. The clamping fixtures were 
flame-cut from a 3-in. plate and 
welded to the sides by the electric-arc. 
These permit lining-up of the parts 
to be machined. 

That tools fabricated by a company 
in its own shop need not look make- 
shift is proved by the neat appearance 
of the supporting bracket shown in 
Fig. 2. This bracket, which supports a 


nections to flat bars, which are arc- 
welded to the tubular bracket as 
shown. The bearing for the large mo- 
tor pulley and the smaller drive pulley 
is welded to an extension from the 
other side of the top of the tubular 
bracket. 

An arrangement of simple plates 
and bars, strongly arc-welded together, 


Vice-President, The Lincoln Electric Company 


in many cases is all that is necessary in 
the construction of a useful jig or 
tool. An example of this is shown in 
Fig. 3, which illustrates a boring jig 
for speed reducers used on the com- 
pany’s pumping unit. This fixture is 





Fig. 2 


rrr rr rrr rrr rrr er 





welded from 1-in. by 4-in. bars and 
Y,-in. plate. Note the simple brackets 
extending from the front of the fix- 
ture. These provide means for bolting 
down the speed reducers prior to begin- 
ning the work. The size of this job is 
60 in. by 62 in. 
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FOR ACCURATE MEASUREMENT OF 


LIQUIDS and GASES 


HE outstanding design features in the EMCO Type 38 Orifice 
Meter are important factors that result in accurate and depend- 
able measurement of both liquids and gases. 


Refineries and the process industries, as well as the utilities, 
all require accurate, large volume measurement, combined with 
ruggedness and design simplicity. In the EMCO proven design 
the following features have been appreciated by operators of 
modern plants. The EMCO Type 38 Orifice Meter is completely 
described in Bulletin 1050. Write for your copy. 


Outstanding Features 


DESIGN SIMPLICITY— Entire meter can be taken apart or built up with a 6’’ Crescent wrench 
and screwdriver. 


FORGED STEEL MERCURY CHAMBERS AND DIFFERENTIAL HOUSING — Fabricated from high grade alloy steel 
forgings— eliminate porosity of castings, blow holes, and other possibilities of leaks or failure. 
UNIT MANOMETER CONSTRUCTION— Quickly convertible from one pressure range to another. 
TIGHT SEATING CHECK VALVES— Most positive, reliable and easiest to service. 


ALL-WEATHER, MOISTUREPROOF METER CASE— Fitted with heavy door hinges, quick acting, angular 
type door hasp. Baked enamel finish. 


LONG HELICAL COIL TYPE STATIC PRESSURE ELEMENT—Especially developed for Orifice Meter measure- 
ment. Made from corrosion-resisting alloy and thoroughly aged to insure long life. Entirely 
accessible and fitted with two adjustments. 

EQUI-ANGULAR DIFFERENTIAL MOVEMENT— Eliminates the ‘‘angularity error’’ common to most previous 


types of meters. Is easy to remove for cleaning and inspection. All parts are made of stain- 
less steel. 


QUICKSET CHART HUB— Greatly simplifies changing charts. Unit construction eliminates possibility 
of lost or misplaced parts. 


FULL CLOSING EQUI-FLOW DAMPENING VALVE— Provides equal resistance to mercury flow from either 
chamber. Eliminates false readings, due to rapid change of flow. 


STAINLESS STEEL PEN ARMS — Painted in different colors to readily distinguish between static and 
differential. Each arm quickly detachable and fitted with simple micrometer adjustment. 





OG: Le lee os ert c POTION ms 
ff vier PORN DO DEH oR 
3 A 





PITTSBURGH EQUITABLE METER COMPANY 


MERCO NORDSTROM VALVE COMPANY 
BUFFALO BOSTON 


NEW YORK TULSA Main Offices, Pittsburgh, Pa. 
BROOKLYN CHICAGO PHILADELPHIA LOS ANGELES SAN FRANCISCO 


COLUMBIA SEATTLE 
DES MOINES HOUSTON 
KANSAS CITY MEMPHIS 























THE Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 
INSTALLMENT No. 56 


te tables on the following pages are designed to save time and effort for the technician, and 
to assist the practical field or plant worker to solve problems commonly encountered in rou- 
tine work. They are not intended nor expected to supplant technical training and make every man 
| his own designer. Most of the tables can be understood and applied by anyone acquainted with the 
simple fundamentals of mathematics. 


For the convenience of readers who wish to refer to the tables, each page carries in the upper 
right corner an index number that classifies the table according to subject matter. 





All petroleum engineering literature may be indexed for reference according to the Dewey 
Decimal System as modified and extended for the petroleum industry by L. C. Uren, professor of 
petroleum engineering at the University of California. When classified according to these index 
numbers the material follows in a logical sequence and falls into several natural divisions, as 








illustrated by the following outline: 


Nos. P000-P339—General 
Nos. P400-P499—Drilling 
Nos. P500-P599—Production 
Nos. P600-P699—Transportation and Storage (includes Pipe Line) 


Nos. P700-P799—Refining, including 


| Nos. P770-P799—Natural Gasoline, which may be classifed in a separate division 
(as shown here) if of special interest to the user 








To aid the reader in using the Decimal System, a subject index arranged alphabetically 
has been published, and is available at a cost of 50 cents per copy from The Petroleum 
Engineer, P. O. Box 1589, Dallas, Texas. 


INDEX TO TABLES“ 


Title of Table Index No. Page Issue 
Squares of whole numbers .. P 061.001.1 131 Nov. 
Squares of whole numbers . P 061.001.2 119 Feb. 
Square roots of whole numbers . P 061.002.1 119 Dec. 
Cube roots of whole numbers P 061.003.1 109 Dec. 
Conversion tables—Foreign weight units P 066.002. 101 Jan. 
Conversion tables—Foreign weight units P 066.002. 117 Feb. 
Conversion tables—Foreign volume units P 066.003. 105 Jan. 
Heating, dressing, and hardening cable-tool drilling bits .... P 424.221. 215 Oct. 
Conversion table for mud weights _.. aa . P 425.218.41 125 Feb. 
Wall surface area and volume of reamed hole si P 434.000. 129 Feb. 
| Weight of dry material added to drilling mud, lb. per gal. (Sp. Gr. of additive 2.35) P 444.200. 113 Dec. 
| Weight of dry material added to drilling mud, lb. per gal. (Sp. G. of additive 2.50) P 444.201. 107 Jan. 
Theoretical volume of gravel required around liners in cu. ft. per ft. of length ..... P 459.300. 117 Dec. 
Rise in fluid level, etc., due to running 11/-in. non-upset tubing in well fluid .... P 511.141.150.2 91 July 
Rise in fluid level, etc., due to running 2-in. non-upset tubing in well fluid ___. . P $11.141.202. 105 Sept. 
Rise in fluid level, etc., due to running 2!/,-in. external-upset tubing in well fluid . P 511.141.250.1 89 Aug. 
Rise in fluid level, etc., due to running 21/2-in. non-upset tubing in well fluid _ P 511.141.252. 107 Sept. 
Rise in fluid level, etc., due to running 3-in. external-upset tubing in well fluid P 511.141.301. 219 Oct. 
Rise in fluid level, etc., due to running 3-in. non-upset tubing in well fluid .. P 511.141.302. 213 Oct 
Rise in fluid level, etc., due to running 31/.-in. external upset tubing in well fluid .. P 511.141.351. 133 Nov. 
¢€ Rise in fluid level, etc., due to running 31/-in. non-upset tubing in well fluid . P 511.141.352. 115 Dec. 
Rise in fluid level, etc., due to running 4-in. external-upset tubing in well fluid . P 511.141.401. 111 Jan. 
Velocity of flow, ft. per sec., through annulus between 
11/,-in. and 4-in. tubing ............ snisbendinainipnndion niles (sheet 5B) P 533.300.125.2 87 Aug. 
Velocity of flow, ft. per sec., through annulus between 
ee fC lll =e P 533.300.150.2 89 July 
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Title of Table 
Velocity of flow, ft. per sec., through annulus between 
2-in. and 31!/.-in. tubing 
Velocity of flow, ft. per sec., through annulus between 
2-in. and 4-in. tubing 
Velocity of flow, ft. per sec., through annulus between 
2-in. and 4-in. tubing 
Velocity of flow, ft. per sec., through annulus between 
21/,-in. and 4-in. tubing 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Gravity of dry oil in oil-water mixtures, deg. 
Base temperature multipliers, 60 deg. F. Abs. 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
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(sheet 1B) 
(sheet 2A) 
(sheet 2B) 
(sheet 1B) 


(sheet 10) 
(sheet 11) 
(sheet 12) 
(sheet 13) 


Static pressures, lb. per sq. in. abs., corresponding to L-10 chart readings 





Index No. 


P 533.300.200.2 
P 533.300.200.2 
P 533.300.200.2 


P 533.300.250.2 
P 677.410.200.1 
677.410.250.1 
677.410.300.1 
677.410.301. 
677.410.350.1 
677.410.351. 
677.410.400.1 
677.410.401. 
677.410.450.1 
677.410.451. 
677.410.50 
677.410.501. 
677.410.55 
677.410.551. 
680.1 

683.32 
683.32 
683.32 
683.32 

683.33 
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Page Issue 


103 Sept. 
115 Sept. 
127 Nov. 
207 Oct. 
127 Feb. 
103 Jan. 
211 Oct. 
87 July 
91 Aug. 
111 Sept. 
109 Sept. 
209 Oct. 
137 Nov. 
125 Nov. 
129 Nov. 
107 Dec. 
111 Dec. 
99 Jan. 
123 Feb. 
113 Sept. 
aa7 Oct. 
109 Jan. 
121 Feb. 
135 Nov. 


*This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, 
inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue, and 37-48, inclusive, in the June, 1941, issue. 





INDEX TO ADVERTISERS IN TABLES 


Air Reduction Company, Inc. 

Air Reduction Company, Inc. 

American Air Filter Co., Inc. 

American Air Filter Co., Inc. 

American Meter Company 

American Steel & Wire Company 

American Steel & Wire Company 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Rethlehem Steel Company 

Chapman Valve Manufacturing Company, The 

Chapman Valve Manufacturing Company, The 

Chapman Valve Manufacturing Company, The 

Chapman Valve Manufacturing Company, The 

Crane Co. 

Foxboro Company, The 

Hazard Wire Rope Division of American Chain and Cable Co., Inc. 
Hazard Wire Rope Division of American Chain & Cable Co., Inc. 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
LeRoi Company Some 

LeRoi Company 

LeRoi Company 

Lincoln Electric Company 

Medart Company, The 

Medart Company, The 

National Carbon Company, Inc. 

Reed Roller Bit Company 

Ridge Tool Company, The 

Skinner, M. B., Co. 

Spang & Company 

Texaco Development Corp. 

Vortox Manufacturing Company 

Whitney Chain & Manufacturing Company 

Whitney Chain & Manufacturing Company 

Whitney Chain & Manufacturing Company 


(sheet 11) 


(sheet 1B) 
(sheet 2B) 


(sheet 3B) 
(sheet 10) 


(sheet 13) 


(sheet 2A) 
(Sheet 1B) 


(sheet 2) 


(sheet 12) 


Page Issue 


112 Sept. 
_ 112 Dec. 
136 Nov. 
106 Jan. 
218 Oct. 
214 Oct. 
114 Dec. 
88 July 
92 Aug. 
104 Sept. 
220 Oct. 
128 Nov. 
120 Dec. 
100 Jan. 
130 Feb. 
90 July 
114 Sept. 
212 Oct. 
116 Dec. 
108 Jan. 
128 Feb. 
122 Feb. 
126 Nov. 
126 Feb. 
92 July 
88 Aug. 
116 Sept. 
208 Oct. 
138 Nov. 
108 Dec. 
112 Tan. 
118 Feb. 
106 Sept. 
132 Nov. 
102 Jan. 
130 Nov. 
. 110 Sept. 
.. 110 Dec. 
_ 124 Feb. 
. 90 Aug. 
120 Feb. 
210 Oct. 
. 216 Oct. 
118 Dec. 
110 Jan. 
108 Sept. 
134 Nov. 


104 Jan. 


Backing Table No. 


P 677.410.351. 
P 677.410.55 

P 683.33 

P 066.003. 
683.32 
511.141.302. 
444.200. 
677.410.301. 
677.410.350.1 
533.300.200.2 
511.141.301. 
533.300.200.2 
061.002.1 
677.410.5511. 
434.000. 
533.300.150.2 
683.92 
677.410.300.1 
511.141.352. 
444,201. 
677.410.200.1 
683.32 
677.410.451. 
425.218.41 
511.141.150.2 
533.300.125.2 
533.300.200.2 
533.300.250.2 
677.410.450.1 
677.410.501. 
511.141.401. 
P 066.002. 

P 511.141.202. 
P 061.001.1 

P 066.002. 

P 674.410.50 

P 677.410.400.1 
P 061.003.1 

P 680.1 

P 511.141.250.1 
P 061.001.2 

P 677.410.401. 
P 424.221. 

P 459.300. 

P 683.32 

P 511.141.252. 
P 511.141.351. 
P 677.410.250.1 
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CONVERSION TABLES—FOREIGN WEIGHT UNITS 
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Multiply Quantity of: By quantity of: Multiply Quantity of: By quantity of: 
Frail (figs) (Spain)........... 25. pounds (U.S.) Picul (Borneo, Celebes, Java). 136. pounds (U.8.) 
| eee Paenemee te 11.340 kilogram DOs wsakidereadernkes 61.688 kilogram 
Ms sions 6 Seeueiesee 0.0113 metric ton i bikevndadss tenes 0.0617 metric ton 
Deuba nkGanmbaawies. 0.0125 ton short or net is add hone ne aa 0.0680 ton short or net 
ee eee eee 0.0112 ton long or gross re ere 0.0607 ton long or gross 
Frasila (Zanzibar)........... 35. pounds (U.S.) 
EG ee oraes 15.876 kilogram Picul (Philippine Common- 
DL caxdueweneieerceet 0.0159 metric ton wealth)...............4.. 139.4 pounds (U.S.) 
OE Ge vatpeaelcieees 0.0175 ton short or net oe See 63.230 kilogram 
ee ne 0.0156 ton long or gross GD. ecssscccocseess 0.0632 metric ton 
- 4) teins cehaaaeds eats 0.0697 ton short or net 
- = me 7 1.0127 pounds (U.S.) SS wn ck 6 cok wea aes 0.0622 ton long or gross 
aa oe Pood (Rustia)............... 86,112 pounds (US. ) 
ee ee eee, 2 0.0005 ton short or net do... see eee e eee 16.380 kilogram 
ee ere ee 0.0005 ton long or gross do... .. 0... eee eee 0.0164 metric ton 
Db uiviwd aden waueeues 0.0181 ton short or net 
Libra (Central America, Gtcneawivek eee aas 0.0161 ton long or gross 
oe 1.014 pounds (U.S.) 
GO... . 0. sees e esse ee, 0.4599 kilogram | ere 1.2153 pounds Troy 
Oe Orn Terre 0.0005 metric ton ’ ans 0.4536 kilogram 
GO... 2-0. eee e eee e ee 0.0005 ton short or net Diack Oa Sia cecaiaice savas oe 0.0004536 metric ton 
Pte ewaiend canteens 0.0005 ton long or gross a @.0005 ten chert or net 
Libra (Mexico).............. 1.01465 pounds (U.S.) GO... 6... eee e ee eee. 0.0004464 ton long or gross 
| ee ee en ee 0.4602 kilogram 
do.......... 6... e see. 0.0005 metric ton Quintal (Argentine Republic). 101.28 pounds (U.S.) 
Be csi adic npaceokshseby id 0.0005 ton short or net SR coe 45.940 kilograms 
RE Ratcsiinmienseetbiig arden 0.0005 ton long or gross Be: Wee os 0.0459 metric ton 
Libra (Peru, Uruguay)....... 1.0143 pounds (U.S.) do... 2.0... eee eens 0.0506 ton short or net 
ee en. 0.4601 kilogram Nigh csenwetcuackveee 0.0452 ton long or gross 
Md thn ott Mettt ate a teoes 0.0005 metric ton 
___ a ee ee 0.0005 ton short or net Quintal (Brasil)............. 129.539 pounds (U.S.) 
Pie tacstasits tibia ntinain 0.0005 ton long or gross Dgeceds iaenkc ren 58.758 kilograms 
Libra (Spin)... 2... 1.0144 pounds (U.S. Ge lanes ton cher cee 
neu dcicntlnansb aside . ogra 
Be ee 0.0005 metric ton een een gr ey 0.0578 ton long or gross 
__ RNa nee See eee ee 0.0005 ton short or net ; 
SATs wins analataiieenn slaincadass 0.0005 ton long or gross ly one 101.44 _ pounds (U.S.) 
Libra (Venezuela)........... 1.0161 pounds (U.S.) oes eer 46.012 kilograms 
dO... .---. esse eee eee. 0.4609 iissécwsdecnedrinns 0.0460 metric tons 
dO... 2.0... eee eee. 0.0005 kilogram Mikerdssctasvaeesunwe 0.0507 ton short or net 
eT ee 0.0005 metric ton ete ees 0.0453 ton long or gross 
svt seneedaxedekn 0.0005 ton short or net 
DP tincnenknraaemione wane ton long or gross 
Quintal (Syria).............. 124. pounds 
Marc (Bolivia).............. 0.507 pounds (U.S.) eee 56.245 kilograms 
0... 2... ee ee esse ee. 0.2300 kilogram akeneuesceddescess 0.0562 metric tons 
do... ... eee eres seen. 0.0002 metric ton Pibsecdeabsdevoceua 0.6200 ton short or net 
a ee ae 0.0003 ton short or net | ee ee 0.0554 ton long or gross 
Re re ee 0.0002 ton long or gross 
Maund (Bombay) (India) 28. pounds (U.S.) Rottle (Palestine)........... 6. pounds 
a egane eee uo 12.701 kilogram DNs WincWdee benkicas 2.7215 kilograms 
Dr erdiudegacma memes 0.0127 metric ton EE eee eT Tere 0.0027 metric tons 
Pr ccdennweuucawess 0.0140 ton short or net Sea niiinkeenks been 0.0030 ton short or net 
tas tcasauuer were. 0.0125 ton long or gross Gb stericdesseiaxs 0.0027 ton long or gross 
Oke (Egypt)................ 2.751 pounds (U.S.) do. (Syria)............ 5.75 pounds 
— Se roc ree 1.2478 kilogram bbintsineund aenent 2.6081 kilograms 
Ee eee 0.012 metric ton PEP rE reer 0.0026 metric tons 
spk ieneanamenues 0.0014 ton short or net Dire ckesteessscennes 0.0029 ton short or net 
gis chika evenecees 0.0012 ton long or gross ee 0.0026 ton long or gross 
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Twenty-four hours a day— Hyatt is busy on the biggest job of 
our lifetime—helping to do our part in building for Victory. 


Hyatt Roller Bearings are used in land, sea and air fight- 
ing equipment...as well as in the machinery which helps 
build this equipment... and in the oil field units produc- 
ing our vital petroleum. Hyatt Bearings Division, General 
Motors Corporation, Harrison, New Jersey; Chicago, Detroit, 
Pittsburgh and San Francisco. 


KEEP THEM GOING WITH HYATTS 
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SQUARES OF WHOLE NUMBERS* 


















610 
620 
630 
640 


650 
660 
670 
680 
690 


710 
720 
730 
740 


750 
760 
770 
780 
790 


810 

820 
| 830 
| 840 


850 
860 
870 
880 
890 


910 
920 
930 
940 


950 
| 960 
| 970 
980 
990 


0 


1 





250,000 
260, 100 
270 , 400 
280 , 900 
291,600 


302 , 500 
313,600 
324, 900 
336 , 400 
348 , 100 


360 , 000 
372,100 
384 , 400 
396 , 900 
409 , 600 


422,500 
435,600 
448,900 
462,400 
476, 100 


490 , 000 
504, 100 
518,400 
532,900 
547,600 


562 , 500 
577 ,600 
592 , 900 
608 , 400 
624 , 100 


640 ,000 
656 , 100 
672 ,400 
688 , 900 
705 , 600 


722 ,500 
739 , 600 
756 , 900 
774,400 
792,100 


810,000 
828 , 100 
846 , 400 
864 , 900 
883 , 600 


902 , 500 
921 ,600 
940 , 900 
960 , 400 
980 , 100 








261,121 
270,441 
281,961 
292 , 681 


303, 601 
314,721 
326,041 
337,561 
349,281 


361,201 
373,321 
385,641 
398,161 
410,881 


423,801 
436,921 
450,241 
463,761 
477,481 


491 401 
505 , 521 
519,841 
534,361 
549,081 


564,001 
579,121 
594,441 
609 , 961 
625,681 


641,601 
657,721 
674,041 
690,561 
707 ,281 


724,201 
741,321 
758,641 
776,161 
793,881 


811,801 
829,921 
848,241 
866,761 
885,481 


904, 401 
923,521 
942,841 
962,361 
982,081 


251,001 





2 


252 ,004 
262,144 
272 ,484 
283 ,024 
293 , 764 


304,704 
315,844 
327, 184 
338,724 
350,464 


362,404 
374,544 
386 , 884 
399,424 
412,164 


425, 104 
438,244 
451,584 
465, 124 
478, 864 


492,804 
506 , 944 
521,284 
535,824 
550, 564 


565,504 
580,644 
595,984 
611,524 
627 , 264 


643 , 204 
659 , 344 
675 , 684 
692 , 224 
708 , 964 


725 , 904 
743 ,044 
760 , 384 
777 ,924 
795 , 664 


813,604 
831,744 
850,084 
868 , 624 
887 , 364 


906 , 304 
925,444 
944,784 
964 , 324 
984 ,064 





3 


253 ,009 
263 , 169 
273 ,529 
284 ,089 
294 , 849 


305 , 809 
316 , 969 
328 , 329 
339 , 889 
351 ,649 


363 , 609 
375 , 769 
388 , 129 
400 , 689 
413,449 


426 ,409 
439 , 569 
452,929 
466 , 489 
480 , 249 


494 , 209 
508 , 369 
522,729 
537 , 289 
552 ,049 


567 ,009 
582, 169 
597 ,529 
613 ,089 
628 , 849 


644 , 809 
660 , 969 
677 ,329 
693 , 889 
710,649 


727 ,609 
744 , 769 
762,129 
779 ,689 
797 ,449 


815,409 
833,569 
851,929 
870,489 
889,249 


908 , 209 
927 , 369 
946,729 
966 , 289 
986 ,049 


4 


254,016 
264,196 
274,576 
285, 156 
295 , 936 


306 , 916 
318 ,096 
329 , 476 
341 ,056 
352 , 836 


364,816 
376 , 996 
389 , 376 
401 , 956 
414,736 


427,716 
440 , 896 
454,276 
467 , 856 
481 636 


495,616 
509 , 796 
524,176 
538,756 
553,536 


568,516 
583,696 
599,076 
614,656 
630, 436 


646 , 416 
662 , 596 
678 , 976 
695 , 556 
712,336 


729 , 316 
746 ,496 
763 , 876 
781 ,456 
799 , 236 


817,216 
835,396 
853,776 
872,356 
891, 136 


910,116 
929 , 296 
948 , 676 
968 256 
988 ,036 





5 
255,025 
265 , 225 
275 ,625 
286 , 225 
297 ,025 


308 ,025 
319,225 
330,625 
342,225 
354 ,025 


366 , 025 
378 , 225 
390, 625 
403, 225 
416,025 


429 ,025 
442 ,225 
455 ,625 
469 , 225 
483 ,025 


497 ,025 
511,225 
525 ,625 
540 , 225 
555,025 


570 ,025 
585 , 225 
600 , 625 
616 , 225 
632 ,025 


648,025 
664 , 225 
680 ,625 
697 , 225 
714,025 


731,025 
748,225 
765,625 
783 ,225 
801 ,025 


819,025 
837 ,225 
855,625 
874,225 
893,025 


912,025 
931 ,225 
950 ,625 
970 , 225 
990 ,025 








6 


256 ,036 
266 , 256 
276 , 676 
287 , 296 
298 , 116 


309 , 136 
320 , 356 
331,776 
343 , 396 
355 , 216 


367 , 236 
379,456 
391,876 
404,496 
417,316 


430 ,336 
443,556 
456,976 
470 ,596 
484,416 


498 , 436 
512,656 
527 ,076 
541, 696 
556 , 516 


571,536 
586,756 
602, 176 
617,796 
633 ,616 


659 , 636 
665 , 856 
682 , 276 
698 , 896 
715,716 


732 , 736 
749 , 956 
767 , 376 
784 , 996 
802 ,816 


820 , 836 
839 ,056 
857 ,476 
876 ,096 
894 ,916 


913 , 936 
933 , 156 
952,576 
972,196 
992 ,016 





7 


257 ,049 
267 , 289 
277 , 729 
288 , 369 
299 , 209 


310 , 249 
321,489 
332 , 929 
344, 569 
356 , 409 


368,449 
380 , 689 
393, 129 
405,769 
418,609 


431,649 
444 , 889 
458 , 329 
471 ,969 
485 , 809 


499 , 849 
514,089 
528 , 529 
543 , 169 
558 , 009 


573 ,049 
588 , 289 
303 , 729 
619 , 369 
635 , 209 


651,249 
667 ,489 
683 , 929 
700 , 569 
717,409 


734,449 
751,689 
769,129 
786 , 769 
804, 609 


822,649 
840 , 889 
859, 329 
877 , 969 
896 , 809 


915,849 
935,089 
954,529 
974, 169 
994 ,009 





8 
258 , 064 
268 , 324 
278 , 784 
289 , 444 
300 , 304 


311,364 
322,624 
334,084 
345,744 
357, 604 


369 , 664 
381,924 
394, 384 
407 ,044 
419,904 


432,964 
446, 224 
459, 684 
473,344 
487 , 204 


501, 264 
515,524 
529,984 
544,644 
559, 504 


574,564 
589, 824 
605 , 284 
620, 944 
636 , 804 


652, 864 
669, 124 
685, 584 
702,244 
719, 104 


736, 164 
753,424 
770,884 
788,544 
806 , 404 


824 , 464 
842,724 
861,184 
879,844 
898, 704 


917 , 764 
937 ,024 
956 , 484 
976,144 
996 ,004 





9 


259,081 
269, 361 
279,841 
290 , 521 
301,401 


312,481 
323 , 761 
335 , 241 
346 , 921 
358 , 801 


370 , 881 
383 , 161 
395 , 641 
408 , 321 
421,201 


434,281 
447,561 
461,041 
474,721 
488,601 





502,681 
516,961 
531,441 
546,121 
561,001 


576,081 
591,361 
606 , 841 
622 ,521 
638 , 401 


654,481 
670,761 
687,241 
703,921 
720,801 


737 , 881 
755,161 
772,641 
790 , 321 
808 , 201 





826 , 281 
844,561 
863,041 
881,721 
900 , 601 


919,681 
938 , 961 
958,441 
978,121 
998 , 001 








footnote of table No. P 061.001.1. 
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As dependable a work- 
and-time saver as the 
famous Rizaip wrent 


easier threading of 
small pipe with this 
RiFe0b No.00R 


F™ instance, fast change of die heads: in No. OOR 
they lock in or release by pull of ratchet knob; in 
Nos. OR and 11R they push out easily, snap in from 
either side, but can’t fall out. No bother with special 
dies for close-to-wall threads: regular /“ to 114“ tool 
steel dies reverse easily; are quickly removed for re- 
grinding, cut smooth accurate threads. Rugged all- 
steel and malleable-alloy tools, extra long service, 
a pleasure to use. Conduit dies on order, handy 
carrier with complete sets—no extra cost. Try them 
at your Supply House. 


Rieib 3-Way Threaders 


Same speedy convenience as 
small ratchet threaders de- 
scribed above — dies reverse for 
close-to-wall threads, remove 
easily for regrind- 
ing.... No. 30A 
threads %", Y2", 
%"; No. 31A, 2", 
34 and 1” 









All RIGID Pipe Tools are 
sold only through Supply Houses 








.... You will like this 
handier, more efficient 
FiLexlb Pipe Vise 





ae all RIfAID Tools, this bench yoke vise gives you 
a lot more in service and convenience than mere 
pipe holding. LonGrip jaws protect nickel pipe, grip 
more firmly for easier work, aided by the built-in 
pipe support. There’s a handy pipe bender. Frame is 
of strong special malleable metal, jaws of highest 
quality tool steel, scientifically hardened for firm grip 
and long wear. Full line of bench, post, kit and stand 
vises, yoke and chain patterns, all with work-saving 


features. See them at your supply House. 
Feces sorte 












LYaia O 


\\ RIZAID 
Guaranteed Pipe Wrench 


No housing repairs — it stays on the job — 
saves you time and money. Powerful I-beam 
handle, chrome molybdenum jaws. 6” to 60”. 


THE RIDGE TOOL COMPANY 
ELYRIA, OHIO, USA 
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Static Press. 
1200-1295 lb. 
PRESSURE EXTENSIONS—ORIFICE METER CALCULATIONS 














































































































in. of water respectively. 
Absolute pressures are based on atmospheric pressure of 15 lb. per sq. in. 


2 3| ; 
S es Static pressure, lb. per sq. in., g 
Sis 
2 4S | 
5 Ee 1200 | 1205 1210 | 1215 1220 | 1225 | 1230 | 1235 | 1240 | 1245 | 1250 I 1255 1270 | 12 1285 | 1290 | 1295 
2 49.28) 49.38 49. 49| 49.59) 49.69) 49.80) 49.90) 50.00 50.09 09] 50.20) 50.30) 50.39 50. 50. ¢ .89) 50.¢ .09) 51.19 
4 69.70) 69.84) 70.00) 70.14) 70.28) 70.44) 70.58) 70.72) 70.86) 71.00) 71.14) 71.28 71.70) 71. .98| 72. 2.26) 72.40 
6 85.35) 85.52) 85.72) 85.89) 86.06) 86.25) 86.43) 86.60) 86.77) 86.94) 87.11) 87.28 87 .80| 87.§ .14| 88.1% .48|) 88.65 
8 98.56) 98.75) 98.98) 99.18) 99.38) 99.60) 99.80/100.0 |100.2 |100.4 |100.6 |100.8 101.4 |101. .8 |102. 2 |102.4 
O |110.2 |110.4 110.7 110.9 |111.1 |111.4 [111.6 |111.8 |112.0 [112.3 |112.5 |112.7 113.4 |113. 3.8 |114. .2 1114.5 
! 
120.7 |121.0 |121.2 |121.5 |121.7 |122.0 |122.2 |122.5 |122.7 |123.0 |123.2 |123.5 124.2 |124.4 .7 |124.¢ 2 (125.4 
130.4 {130.7 {131.0 |131.2 1131.5 |131.8 |132.1 |132.3 |132.6 |132.8 |133.1 |133.4 134.2 |134.4 .7 1134. 2 1135.5 
139.4 |139.7 |140.0 |140.3 |140.6 |140.9 |141.2 |141.4 |141.7 |142.0 |142.3 |142.6 143.4 |143.7 .0 |144 .5 1144.8 
147.9 |148.2 |148.5 |148.8 {149.1 [149.4 |149.7 {150.0 |150.3 |150.6 {150.9 |151.2 152.1 |152.4 3. 153 3 |153.6 
155.8 {156.2 |156.5 |156.8 |157.1 [157.5 |157.8 |158.1 [158.4 |158.8 |159.1 |159.4 160.3 |160.6 m 161 .6 1161.9 
2 159.7 |160.0 |160.4 |160.7 |161.0 |161.4 {161.7 |162.1 |162.4 |162.7 |163.0 |163.3 164.3 |164.6 .9 |165.3 5.6 |165.9 
2% 163.4 {163.8 |164.2 |164.5 |164.8 |165.2 |165.5 |165.8 |166.2 |166.5 |166.8 |167.2 168.1 |168.5 .8 1169. 9.4 |169.8 
2% 167.1 |167.5 |167.9 |168.2 |168.5 |168.9 |169.3 |169.6 |169.9 |170.3 |170.6 |170.9 171.9 |172.3 2.6 |172.9 3.3 |173.6 
2 170.7 {171.1 171.5 |171.8 |172.2 |172.5 |172.9 |173.2 |173.6 |173.9 |174.3 |174.6 175.6 |176.0 .3 |176.7 .0O |177.3 
2é 174.3 |174.6 |175.0 {175.4 |175.7 |176.1 |176.4 |176.8 |177.2 1177.5 |177.9 |178.2 179.3 |179.6 .O |180.3 .7 1181.0 
177.7 |178.1 |178.5 |178.8 |179.2 |179.6 |179.9 |180.3 |180.7 |181.0 |181.4 |181.7 2.1 182.8 |183.2 3.5 |183.9 .2 |184.6 
181.1 |181.4 |181.9 |182.2 |182.6 |183.0 |183.4 |183.7 |184.1 |184.5 |184.8 |185.2 5.5 186.3 |186.6 .0O |187.4 .7 1188.1 
184.4 |184.8 |185.2 |185.6 |186.0 |186.4 |186.8 |187.1 |187.5 |187.9 |188.2 |188.6 .0 189.7 |190.1 .5 |190.8 .2 1191.6 
187.7 |188.0 |188.5 |188.9 |189.2 |189.7 |190.0 |190.4 |190.8 |191.2 |191.5 |191.9 0 193.1 |193.4 .8 1194.2 .6 1194.9 
190.9 |191.3 |191.7 —_— 192.5 |192.9 |193.3 |193.7 |194.1 |194.4 |194.8 |195.2 5.6 196.4 |196.7 .1 1197.5 9 1198.3, 
194.0 |194.4 |194.9 {195.3 |195.7 |196.1 |196.5 |196.9 |197.3 |197.7 |198.1 |198.4 8 9.2 |199.6 |200.0 4 |200.8 .2 |201.6 
197.1 {197.5 |198.0 |198.4 |198.8 |199.2 |199.6 |200.0 |200.4 |200.8 |201.2 |201.6 2.0 2.4 |202.8 |203.2 6 1204.0 .4 |204.8 | 
200.2 |200.6 |201.1 {201.5 |201.9 |202.3 |202.7 |203.1 |203.5 |203.9 |204.3 |204.8 5.2 5.6 |206.0 |206.4 8 |207.2 .6 |208.0 
203.2 |203.6 |204.1 |204.5 |204.9 |205.4 |205.8 |206.2 |206.6 |207.0 |207.4 |207.8 2 .6 |209.0 |209.4 9 |210.3 .7 {211.1 
206.2 |206.6 |207.1 |207.5 |207.9 |208.4 |208.8 |209.2 |209.6 |210.0 |210.4 |210.8 3 7 {212.1 (212.5 9 {213.3 .7 1214.2 
209.1 {209.5 |210.0 |210.4 |210.8 |211.3 |211.7 |212.2 |212.6 |213.0 |213.4 |213.8 3 .7 {215.1 1215.5 .9 |216.4 .8 |217.2 
212.0 |212.4 |212.9 |213.3 |213.8 |214.2 |214.7 |215.1 |215.5 |215.9 |216.4 |216.8 2 .6 |218.1 |218.5 .9 |219.4 9.8 |220.2 
214.8 |215.2 |215.7 |216.2 |216.6 |217.1 |217.5 |218.0 |218.4 |218.8 |219.3 |219.7 | .5 (221.0 {221.4 .8 |222.3 .7 1223.1 
217.6 |218.1 |218.6 {219.0 |219.4 |219.9 |220.4 |220.8 {221.3 |221.7 |222.1 |222.6 0 3.4 |223.9 |224.3 .8 |225.2 5.6 |226.1 
220.4 |220.9 |221.4 |221.8 |222.3 |222.8 |223.2 |223.7 |224.1 |224.5 |225.0 |225.4 9 .3 |226.8 |227.2 .6 228.1 .5 |229.0 
223.1 (223.6 |224.1 |224.6 |225.0 |225.5 |226.0 |226.4 |226.9 |227.3 |227.7 |228.2 S 229.5 {230.0 .4 |230.9 .3 |231.8 
225.9 |226.3 |226.8 |227.3 |227.7 |228.3 |228.7 |229.2 |229.6 {230.1 |230.5 |231.0 4 232.3 |232.8 3.3 |233.7 .2 |234.6 
228.5 |229.0 |229.5 |230.0 |230.4 |230.9 |231.4 |281.9 |232.3 |232.8 |233.2 |233.7 2 235.1 |235.5 .0 |236.4 .9 |237.4 
231.2 |231.6 |232.2 |232.6 |233.1 |233.6 |234.1 {234.5 |235.0 |235.5 |235.9 |236.4 9 237.8 |238.3 7 (239.2 9.7 |240.1 
233.8 |234.2 |234.8 |235.2 |235.7 |236.3 |236.7 |237.2 |237.7 |238.1 |238.6 |239.1 5 240.5 |241.0 4 |241.9 2.4 |242.8 
236.4 |236.8 |237.4 |237.8 |238.3 |238.9 |239.3 |239.8 |240.3 |240.8 |241.2 |241.7 2 .7 |243.1 |243.6 ; 244.6 5.0 |245.5 
238.9 |239.4 |240.0 |240.4 |240.9 |241.5 |241.9 |242.4 |242.9 [243.4 |243.9 |244.3 8 .3 1245.8 |246.3 .7 1247.2 .7 |248.2 
241.4 |241.9 |242.5 |243.0 |243.4 |244.0 |244.5 |245.0 |245.5 |245.9 1246.4 |246.9 4 9 |248.4 |248.9 3 |249.8 .3 1250.8 
244.0 |244.4 |245.0 |245.5 |246.0 |246.5 |247.0 |247.5 |248.0 |248.5 |249.0 (249.5 .0 .5 |251.0 |251.4 .9 |252.4 9 253.4 
246.5 |246.9 |247.5 |248.0 |248.5 |249.0 |249.5 |250.0 (250.5 |251.0 |251.5 |252.0 .5 0 |253.5 |254.0 .5 |255.0 5.5 |256.0 
248.9 {249.4 |249.9 |250.4 |250.9 |251.5 [252.0 |252.5 |253.0 |253.5 1254.0 |254.5 .0 -5 1256.0 |256.5 .O |257.5 .0 |258.5 
251.3 |251.8 |252.4 |252.9 1253.4 |253.9 |254.5 |255.0 |255.5 |256.0 1256.5 |257.0 .5 .O |258.5 |259.0 .5 |260.0 5 |261.¢ 
253.7 |254.2 |254.8 |255.3 |255.8 |256.4 |256.9 |257.4 |257.9 |258.4 |258.9 |259.5 .0 -5 |261.0 |261.5 .O |262.5 0 263. 
256.1 |256.6 |257.2 |257.7 |258.2 |258.8 |259.3 |259.8 [260.3 |260.8 |261.4 |261.9 4 .9 |263.4 |263.9 .4 |265.0 5 1266.0 
258.4 (259.0 |259.6 |260.1 |260.6 |261.2 |261.7 |262.2 |262.7 [263.3 |263.8 |264.3 .8 .3 |265.9 |266.4 .9 |267.4 9 1268.5 
260.8 |261.3 |261.9 |262.4 |263.0 |263.6 |264.1 |264.6 [265.1 [265.6 |266.2 |266.7 o” .7 |268 268.8 .3 |269.8 .4 |270.9 
263.1 |263.6 |264.3 |264.8 |265.3 |265.9 |266.4 |267.0 |267.5 [268.0 |268.6 |269.1 .6 .1 {270 271.2 .7 1272.3 .8 1273.3 
265.4 |266.0 |266.6 |267.1 |267.6 |268.2 |268.8 |269.3 |269.8 |270.4 |270.9 |271.4 .0 2.5 |273 273.6 .1 |274.6 5.2 |275.7 
267.7 |268.2 |268.8 |269.4 |269.9 |270.5 |271.1 |271.6 |272.1 |272.7 |273.2 |273.8 3 .8 (275 275.9 .4 |277.0 .5 1278.1 
269.9 |270.5 |271.1 (271.7 |272.2 |272.8 |273.4 |273.9 |274.4 |275.0 |275.5 |276.1 .6 -2 |277 278.2 .8 |279.3 9 |280.4 
272.2 |272.7 |273.4 |273.9 |274.4 |275.1 |275.6 |276.2 |276.7 |277.3 |277.8 |278.3 9 280. 280.5 .1 |281.6 .2 1282.7 
274.4 |275.0 |275.6 |276.1 |276.7 |277.3 |277.9 |278.4 |279.0 |279.5 |280.1 |280.6 oe 282 282.8 3.4 |283.9 .5 1285.0 
276.6 |277.2 |277.8 |278.4 |278.9 |279.5 |280.1 |280.7 |281.2 |281.8 |282.3 |282.9 3.4 284.5 |285.1 5.7 |286.2 .8 |287.3 
278.8 |279.4 |280.0 {280.6 |281.1 |281.8 |282.3 |282.9 |283.4 |284.0 |284.6 |285.1 5.7 286 287.4 .9 |288.5 .0 |289.6 
281.0 |281.5 |282.2 |282.7 |283.3 |283.9 |284.5 |285.1 |285.6 |286.2 |286.8 |287.3 9 289. 289 .6 .2 |290.7 .3 |291.8 
283.1 |283.7 |284.3 |284.9 |285.5 |286.1 |286.7 |287.3 |287.8 |288.4 |289.0 |289.5 291. 291.8 2.4 |293.0 3.5 |294.1 
285.2 |285.8 |286.5 |287.0 |287.6 |288.3 |288.8 |289.4 |290.0 |290.6 /291.1 |291. 293. 294.0 .6 1295.2 5.7 |296.3 
287.4 |288.0 |288.6 {289.2 |289.8 |290.4 |291.0 |291.6 |292.2 |292.7 |293.3 |293.9 295. 296.2 .8 |297.4 .9 1298.5 
289.5 {290.1 |290.7 |291.3 |291.9 |292.6 |293.2 |293.7 |294.3 |294.9 295.5 296.1 297. 298.4 9.0 |299.6 .1 |300.7 
291.6 |292.2 |292.8 |293.4 |294.0 |294.7 |295.3 |295.9 |296.4 |297.0 |297.6 |298.2 299. 300.5 .1 |301.7 |é .3 1302.9 
71 + |293.6 |294.2 |294.9 |295.5 |296.1 |296.8 |297.4 |297.9 |298.5 |299.1 |299.7 |300.3 |: 302.1 |302.7 |303.3 |303.8 .4 |305.0 
72 |295.7 |296.3 |297.0 1297.6 |298.2 |298.8 |299.4 |300.0 |300.6 |301.2 |301.8 |302.4 |: 304.2 |304.8 5.4 |306.0 .6 1307.2 
73 |297.8 |298.4 |299.0 |299.6 |300.2 |300.9 |301.5 |302.1 |302.7 |303.3 |303.9 |304.5 |: 306.3 |306.9 .5 1308.1 .7 1309.3 
74 |299.8 |300.4 {301.1 |301.7 |302.3 |303.0 |303.6 |304.2 |304.8 1305.6 |306.0 |306.6 |: 308.4 |309.0 .6 |310.2 .8 1311.4 
75 =|301.8 [302.4 |303.1 |303.7 |304.3 |305.0 |305.6 |306.2 |306.8 |307.4 |308.0 |308.6 |: 310.5 {311.1 .7 1312.3 2.9 (313.5 
76 (303.8 |304.4 |305.1 |305.7 |306.4 |307.0 |307.7 |308.3 |308.9 |309.5 |310.1 |310.7 312.5 |313.2 3.8 |313.4 .0 |315.6 
77 (305.8 |306.4 |307.1 |307.7 |308.4 |309.1 |309.7 |310.3 |310.9 |311.5 |312.1 |312.7 |: 314.6 |315.2 5.8 |316.4 .0 1317.7 
78 |307.8 |308.4 |309.1 |309.7 |310.4 |311.1 |311.7 |312.3 |312.9 [313.5 |314.2 |314.8 |: 316.6 |317.2 .9 1318.5 9.1 |319.7 
79 |309.7 |310.4 {311.1 1311.7 [312.3 |313.0 |313.7 |314.3 |314.9 |315.5 |316.1 |316.8 |: 318.6 |319.3 .9 1320.5 .1 |321.7 
80 (311.7 {312.3 |313.0 |313.7 |314.3 |315.0 |315.6 |316.3 |316.9 |317.5 |318.1 |318.8 | 320.6 |321.3 .9 1322.5 .1 1323.8 
82 /315.6 |316.2 {316.9 1317.6 |318.2 |318.9 |319.6 |320.2 |320.8 |321.5 |322.8 |322.7 |: 324.6 |325.3 9 1326.5 .2 |327.8 
84 (319.4 {320.0 |320.8 |321.4 |322.1 |322.8 |323.4 |324.1 |324.7 |325.4 |325.9 |326.6 |: 328.6 |329.2 |329.8 |330.5 .1 |331.8 
323.2 |323.8 |324.6 |325.2 |325.9 |326.6 |327.3 |327.9 |328.6 |329.2 |329.9 |330.5 |: 332.5 |333.1 |333.8 |334.4 5.1 |335.7 
326.9 |327.6 |328.3 |329.0 [329.6 330.4 |331.1 |331.7 |332.4 |333.0 |333.7 |334.3 |: 336.3 |337. 6 |338.3 -9 1339.6 
330.6 1331.3 [332.0 1332.7 |333.4 (334.1 334.8 335.5 (336.1 |336.8 |337.5 |338.1 340.1 |340 4 |342.1 2.8 |343.4 
1334.3 |334.9 |335.7 |336.4 \337.1 \337 .8 Leas. 339.2 |339.8 |340.5 |341.2 |341.9 |: 343.9 |344 5.2 |345.¢ .6 |347.2 
\327.5 1338.5 |339.3 |340.0 1340.7 341.5 |342.1 |342.8 |343.5 |344.2 |344.8 |345.5 |: 347.6 (348 .9 1349. .3 |351.0 
1341.5 |342.1 |342.9 |343.6 1344.3 1345.1 1345.8 1346.5 347.1 |347.8 |348.5 |349.2 |: 351.3 |351 .6 1353.: .0 |354.7 
1344.9 |345.7 1346.5 |347.2 347.8 348.6 (349.3 (350.0 |350.7 (351.4 (352.1 |352.8 |: 2 |354.9 355 5.3 |356.¢§ .6 (358.3 
[o88.5 349.2 |350.0 |350.7 [551.4 352.2 (352.9 1353 .6 [354.3 355.0 '355.7 |356.4 |< 1358.5 359 .9 1360. .3 |362.0 
NOTE: Values given in body of tables are products of the square roots of the static and differential pressures in Ib. per. sq. i abs., and 


Table has been condensed to serve field men in approximating meter readings, intermediate readings for accurate measurements may 


be obtained from pressure extension books, usually available in district offices. 
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a Maintenance Problem! 


Like many other leading systems, the new world’s-largest 
condensate-recovery plant of the La Gloria Corporation has 
selected Foxboro Measurement and Control Instrumentation. 
For, in such large-scale operations, utmost dependability in 
instruments is essential to prevent costly time-loss and inter- 
ruptions for instrument servicing. 

La Gloria’s choice of Foxboro Flow Recorders as a part of 
this complete Foxboro job is typical. Thousands of previous 
installations have demonstrated that it’s not uncommon for a 
Foxboro Flow Recorder to serve continuously 4 to 6 years 
without recalibration . . . yet remain accurate within 0.2 of 
1%. Even for small operations, such sustained accuracy can 
mean important savings! 

Why not investigate the maintenance-saving possibilities 
of Foxboro Instrumentation for your plant? Write for Bulletin 
200-5, ‘Foxboro Flow Recorders”, or data on other Foxboro 
Instruments selected by La Gloria. . . controllers, recorders 
or pneumatic transmitters for temperature, flow or pressure. 
The Foxboro Company, 130 Neponset Ave., Foxboro, Mass., 
U. S. A. Branch offices in principal cities 


OX BOR 


Reg. U. S. Pat. Off. 


Crextive Instrumentation 


Foxboro Flow Recorders like these two on a 
double producing well at La Gloria are avail- 


able for pressures up to 5000 lbs. 


Another pair of the many Foxboro Flow 
Recorders at La Gloria. Their extra-positive 
design and extra-rugged construction insure sus- 
tained accuracy with a minimum of maintenance. 
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BASE TEMPERATURE MULTIPLIERS, 60 DEG. F. ABS. 









Multiplier 





moon © 
mt pet et eet et meh fed peek feet et ss pe pe ek feed fet 


Re ee 


pt pet et pt pt 





ss fee fee feed feed fee peek eek ped fet et 


— ss 





me pet pet pet et 


——— ss 


. 1304 
. 1280 
. 1255 
.1231 
. 1207 


. 1183 
. 1159 
1135 
1111 
. 1087 


. 1064 
. 1040 
.1017 
.0994 
.0970 


.0947 
.0924 
.0901 
.0879 
.0856 


.0833 
.0811 
.0788 
.0766 
.0744 


.0722 
.0700 
.0678 
.0656 
.0634 


.0612 
.0591 
.0569 
.0548 
.0526 


.0505 
.0484 
.0463 
.0442 
.0421 


.0400 
.0379 
.0359 
.0338 
.0317 


.0297 
.0277 
.0256 
.0236 
.0216 


.0196 
.0176 
.0156 
.0136 
.0117 


.0097 
.0077 
.0058 
.0039 
.0019 





Obs. temp. 


Multiplier 





60 
61 
62 
63 
64 


65 
66 
67 
68 
69 


100 
101 
102 
103 
104 


105 
106 
107 
108 
109 


110 
111 
112 
113 
114 


115 
116 
117 
118 
119 


1.0000 
0.9981 
0.9962 
0.9943 
0.9924 


0.9386 


0.9369 
0.9353 
0.9336 
0.9319 
0.9302 


0.9286 
0.9269 
0.9253 
0.9236 
0.9220 


0.9204 
0.9187 
0.9171 
0.9155 
0.9139 


0.9123 
0.9107 
0.9091 
0.9075 
0.9059 


0.9043 
0.9028 
0.9012 
0.8997 
0.8981 








Obs. temp. 





120 
121 
122 
123 
124 


173 
174 


175 
176 
177 
178 
179 





Multiplier Obs. temp. 





0.8966 
0.8950 
0.8935 
0.8919 
0.8904 


0.8889 
0.8874 
0.8859 
0.8844 
0.8829 


0.8814 
0.8799 


Bee 


: 


mb 
— Ol 


S29 SEPP? SPrT: 
RR RR 
& 


ooo 
REF 
oo 
onn 


0.8455 
0.8442 
0.8428 
0.8414 
0.8401 


0.8387 
0.8374 
0.8360 
0.8347 
0.8333 


0.8320 
0.8307 
0.8293 
0.8280 
0.8267 


0.8254 
0.8241 
0.8228 
0.8215 
0.8202 


0.8189 
0.8176 
0.8163 
0.8150 
0.8138 








Multiplier 

.8125 
0.8112 
.8100 
. 8087 
8075 





8062 
8050 
8037 
8025 
8012 





=— 





temperature times the volume of gas equals the corrected volume at 60°F. From the formula — 


table is for the correction of a volume of gas at the observed temperature to a base of 60 deg. F. Abs. The multiplier opposite the 
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FOR ALL PACKED TOWER PROCESSES 


SUCH AS SWEETENING NATURAL GAS WITH 
CAUSTICS OR REMOVING IMPURITIES 





FROM OTHER PETROLEUM PRODUCTS.. 


ADVANTAGES 
OF RASCHiS RINGS 


sure per unit 
ace exposure pe r = 
igh reaction 


| Large surf : 

of volume give 
efficiency - . 

ross section mini- 


Large free ¢ | 
. .e friction and gas 


mizes surfat 
velocity. 
ree volume allows time 


Large f ~ 
for complete absorption. 





FURTHER ADVANTAGES 
OF CARBON RASCHIG RINGS 


High resistance t 


‘ve materials 
tion of corrosive mater! 


life. 


High resis tance to the rma 
if ces 5 y g d I aka . 
lu bs sf alling an ore k ge 

we ight pe r unit Vv olum 


Low 
nstruction. 


cost of tower co 


NATIONAL 
KeEMPRUE 


» the destructive ac- 
assures long 


1 shock re- 


e reduces 


PLAIN CARBON RASCHIG RINGS ARE MADE 


IN 8 SIZES: 
” ” 
\Y " x Y," ‘ 34 . 1 
14" 14%", . = 
d Rings and 1 inch 
Lessing Rings are also av e 
able. These provide about << 


more absorption sur- 
plain rings- 


1 inch Spline 


per cent . 
face than 1 inch 





OTHER CARBON, GRAPHITE AND “KARBATE”* PRODUCTS USED IN THE OIL AND GAS INDUSTRIES 


Carbon and graphite ground anodes pro- 
vide durable and. economical ground 
connections for the cathodic protection 
of pipe lines, tanks and other metallic 
structures. 

* The word “ Karbate” is the trade-mark for a carbon 


or graphite base material impervious to seepage of 
fluids under pressure. 








“WATIONAL™ CARBON, GRAPHITE 
AND “KARBATE™ PRODUCTS WAVE 
SHOWN SUBSTANTIAL ECONOMIES 
on MANY APPLICATIONS iW 
THE OL AND GAS \NDUSTRIES 
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“ll f 
The words “National,” “Kempruf” and “ Karbate” are trade-marks 


Beams, cylinders, tubes, tower sections, 
brick and other pre-fabricated carbon 
and graphite structural shapes are used 
in the construction or lining of equipment 
exposed to the action of corrosive ma- 
terials. 


LET US SHOW YOU HOW THEY CAN SAVE MONEY FOR YOU 


of National Carbon Company, Inc. 


Carbon, graphite and “Karbate” pipe, 
valves and fittings are used for the con- 
struction of processing or conveying 
equipment, heating or cooling coils and 
heat exchangers used in contact with 
corrosive fluids. 
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P 425.218.41 
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CONVERSION TABLE FOR MUD WEIGHTS 





















































Se 


eee 
a ey er ae 


Specific 
Gravity 


.00 
.O1 
.02 
.03 
.04 


.05 
.06 
.07 
.08 
.09 


10 
£1 
.12 
13 
.14 


15 
.16 
17 
.18 
.19 





Weight in 


lb. per gal. 





Weight in 
lb. per cu. ft. | 100 ft. of depth 


62. 
63. 
63. 
64. 


65. 


50 
13 
75 
38 
00 


.63 
.25 
.88 
.50 
13 


.75 
.38 
.00 
.63 
.25 


.88 
.50 
13 
.75 


.38 


5.00 
.63 
.25 
.88 
. 50 


13 
.75 
.38 
.00 
.63 


.25 
.88 


Pressure in Ib. 
| per sq. in, per 


67.27 
67.70 
68.14 
68 . 57 
69.01 


69.44 
69.87 
70.31 
70.74 
71.18 











Specific 
Gravity 


— tt et —_ eee —- oe OO — et et 


ee et et et 


. 65 
. 66 
. 67 
.68 
. 69 





Weight in 

lb. per gal. 
13.76 
13.85 
13.93 
14.02 
14.10 


14.18 
14.26 
14.35 
14.43 
14.51 


14.60 
14.68 
14.76 
14.85 
14.93 


17.02 





Weight in 
lb. per cu. ft. 


103. 
103. 
104. 
105. 
105. 


106. 
106. 
107.£ 
108. 
108. 


109.¢ 
110. 
110. 
111. 
111. 


112. 


143 
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75 
.38 


.63 
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8S 


.50 
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13 
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| Pressure in Ib. 
| per sq. in. per 
100 ft. of depth 
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72. 
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79. 
73. 
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74. 
74 
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a 
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75. 
76. 
76. 
77. 
77. 


78. 
78. 
78. 
79. 
79. 


80 
80. 
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81. 
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84 
85. 
85. 
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87. 
87. 
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65 
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52 
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THe PETROLEUM ENGINEER'S Continuous TABLES P 677.410.200.1 
GRAVITY OF DRY OIL IN OIL-WATER MIXTURES, DEG. A.P.I. 
7 Gravity of Percent water in mixture 
“wet” oil, 
deg. A.P.I. 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
| 20.0 20.01 | 20.02 | 20.03 | 20.04 | 20.05 | 20.06 | 20.07 | 20.09 | 20.10 | 20.11 
1 ll 12 13 14 15 16 17 18 19 21 
3 21 22 .23 24 25 26 .27 .28 29 | = .30 
3 32 33 34 35 . 36 37 39 40 41 | 42 
4 42 43 44 45 46 AT 48 50 | 51 | 52 
20.5 20.51 | 20.53 | 20.54 | 20.55 | 20.56 | 20.57 | 20.58 | 20.59 | 20.61 | 20.62 | 
6 61 .62 .64 65 .66 .67 68 | 69 | . 72 | 
7 71 .72 .73 75 .76 77 78 | .79 80 | 82 | 
8 81 82 .83 84 .86 .87 88 | .89 | .9 | 92 
9 91 .92 .93 94 .96 97 98 | .99 | 21.00 | 21.01 
21.0 21.01 21.02 | 21.03 | 21.04 | 21.06 | 21.07 | 21.08 | 21.09 | 21.10 | 21.11 | iq 
1 ll 12 13 14 16 17 1g | .19 20 21 
2 .21 .22 .23 .24 . 26 27 | . 28 .29 | 30 | .3I 
| 3 32 33 34 36 37 38 |  .39 41 | 42 | .48 
| 4 42 43 44 46 AT 48 | 49 | SL | 52 | .58 
| 
| 21.5 21.52 | 21.53 | 21.54 | 21.56 | 21.57 | 21.58 | 21.59 | 21.61 | 21.62 | 21.63 
| 6 62 63 64 66 67 68 69 71 | .72 73 
7 72 73 74 16 7 78 79 | Sl | +82 83 
| 8 .82 .83 84 86 87 |  .88 .89 91 92 | .93 
9 .92 .93 94 96 97 | .98 | 22.00 | 22.01 22.02 | 22.03 
| 
22.0 22.02 | 22.03 | 22.04 | 22.06 | 22.07 | 22.08 | 22.10 | 22.11 | 22.12 | 22.14 
1 .12 13 14 16 17 18 2 | .21 | 22 | .24 
S .22 .23 24 .26 .27 28 30 | .31 | .82 | 84 | 
3 .32 .33 34 36 .38 .39 40 | .41 | .48 44 
A 42 43 44 46 48 49 50 | 51 | .58 5A 
22.5 22.52 | 22.53 | 22.55 | 22.56 | 22.58 | 22.59 | 22.60 | 22.62 | 22.63 | 22.64 | 
6 62 63 65 66 68 69 .70 72 73 74 
7 .72 73 75 76 .78 .79 .80 82 83 85 
8 .82 84 .85 .86 .88 .89 91 92 93 95 | 
9 91 .92 .93 .95 .97 .98 .99 | 23.01 23.02 | 23.03 
23.0 23.01 23.02 | 23.04 | 23.05 | 23.07 | 23.08 | 23.09 | 23.11 23.12 | 23.14 
1 ll 12 14 15 17 18 .20 21 .22 24 
2 21 22 24 25 27 28 30 31 33 34 
| 3 31 .33 34 .36 .38 .38 .40 Al 43 44 Hd 
4 41 .43 44 46 .48 .49 .50 52 53 55 
23.5 23.52 | 23.53 | 23.55 | 23.56 | 23.58 | 23.59 | 23.60 | 23.62 | 23.63 | 23.65 Hl 
6 62 .63 65 66 68 .69 71 .72 74 75 
7 72 .73 75 .76 .79 .80 81 83 84 86 
8 .82 84 85 .87 .89 .90 91 .93 94 96 
9 91 .92 .94 .95 .97 98 | 24.00 | 24.02 | 24.03 | 24.05 
24.0 24.01 | 24.03 | 24.04 | 24.06 | 24.08 | 24.09 | 24.10 | 24.12 | 24.13 | 24.15 
A ll .13 14 16 18 .19 21 22 24 25 
2 .22 .23 25 26 .28 .29 31 .33 34 36 
3 .32 .33 35 .37 .39 .40 Al 43 45 46 
4 42 44 45 47 .49 50 52 53 55 57 
24.5 24.51 | 24.52 | 24.54 | 24.56 | 24.58 | 24.59 | 24.60 | 24.62 | 24.64 | 24.65 
6 61 .63 64 .66 .68 .69 71 .72 .74 .76 
7 71 .73 75 .76 .79 .80 81 83 .85 86 
8 .82 .83 85 .87 .89 .90 .92 .93 95 97 
9 .92 .94 .96 .97 99 | 25.00 | 25.02 | 25.04 | 25.06 | 25.07 
Gravity of dry oil in oil water mixture, deg. A.P.I. with percent water in mixture less than one suggested by R. W. Miller, Phillips Petroleum 
Company, Oklahoma City, Oklahoma. 
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These Bulletins Help Train Piping Crews; Aid in 
Getting Better Service From Valves and Fittings 


ICTORY demands round the clock 

production! And while the burden 
will have its toll of plant equipment, in- 
dustry’s pipe lines—its life lines—must 
not fail in this task. 


tical pointers on installation and care of 
piping. They help train new men—im- 
prove the work of veterans as well. 
The Bulletins are being widely used 
in maintenance shops and employee 
training schools. In the hands of your 
men, they will also help prevent piping 
trouble--and keep production moving! 
Crane Shop Bulletins are offered to 7 = 
every plant—big and small—to help aS pee 
speed Victory. No charge—no obliga- 
tion! For your supply, just call your local we 
Crane Representative—or write to us. ae 


CRANE 


Keeping pipe lines working means 
getting better service from valves and 
fittings. That demands more and better 
trained men to keep up with and ahead 
of wear and tear. And that’s where Crane 
Shop Bulletins are helping industry. 
These Bulletins, designed especially for 
maintenance workers, are full of prac- 





CRANE CO., GENERAL OFFICES: 
836 S. MICHIGAN AVENUE, CHICAGO 


VALVES + FITTINGS + PIPE 
PLUMBING * HEATING * PUMPS 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS 





IN ALL MARKETS 
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Depth of hole reamed in feet 

















WALL SURFACE AREA AND VOLUME OF REAMED HOLE 











in in. of hole 


Reamed diameter 
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Example: A reamed hole is 15-in. in diameter ani was reamed a depth of 7 ft. The surface area of the wall is 27.5 sq. ft. 


Figures in the body of this table are the wall surface areas of reamed holes in sq. ft. 
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BANTAM BEARINGS 



































are used in machine tools. 











Bulletin P-104. 


THE TOUGHEST JOBS for emergency wartime as 
well as peacetime needs can be handled by this 
new 25” geared drilling machine, manufactured 
by Sibley Machine & Foundry Corp. It is de- 
signed to combine tremendous power with high 
speed, efficient operation, and long life. The 
use of Bantam Quill Bearings helps to achieve 
this exacting performance. This is an excellent 
illustration of one of the ways these bearings 


IN THE TRANSMISSION, fifteen Quill Bearings are 
used: nine on the speed side, six on the feed 
side. Their ability to carry heavy loads in a 
small space made possible the use of anti- 
friction bearings throughout the compact de- 
sign, shown in the accompanying cross-section. 
Notice particularly how the use of Quill Bear- 
ings has aided in simplification of the housing 
design and other surrounding members. Com- 
pletely self-contained, Bantam Quill Bearings 
are easily installed, admirably adapted for 
production line methods. And low initial cost 
helps to keep production costs down. For com- 
plete details on this unusual bearing, write for 








« 


ONE OF THE LARGEST hydraulic portable elevators 
ever built, constructed by the LYON-Ray mond 
Corporation, is designed for use in the in- 
stallation and removal of airplane engines— 
including those on the largest bombers. It has 
a capacity of 5,000 pounds and an elevation 
speed of approximately 12 feet per minute 
To assure efficient performance and ready 
maneuverability of elevator and load, Bantam 
Ball Thrust Bearings are used in the auto- 
type steering mechanism. 





THE THRUST SHOULDER BUILT INTO THE OUTER RACE 
of this Bantam Journal Roller Bearing elimi- 
nates hazardous thrust washers and allows for 
compactness—a typical instance of Bantam’s 
cooperation in equipment design. Bearings of 
this type are used in each of the sheaves in 
crown and traveling blocks built by Emsco 
Derrick & Equipment Co. Bantam’s Journal 
Roller Bearings find many other uses in oil- 
field equipment for such applications as swiv- 
els, drawworks, slush pumps, reverse clutches, 
and pumping units. 





FOR OL WELL EQUIPMENT, Bantam has had spe- 
cial experience in designing bearings and is in an 
exceptional position to give authoritative. im- 
partial advice. Bantam makes every major type 
of anti-friction bearing—straight roller, ta- 
pered roller, needle, and ball—and specializes 
in unusual bearing designs. If you have a diffi- 
cult bearing problem, TURN TO BANTAM. 














“Ba NTAM--DEARINGS 


STRAIGHT ROLLER : TA 
BANTAM BEARINGS CORPORATION © SOUTH BEND © INDIANA 


ROLLER + NEEDLE - BALL 
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The two nearest compressors are 250- 
hp. twins used to handle propane 
vapors in the refrigeration unit 








Complete Extraction of Liquefied 
Petroleum Gases 


xt West Texas gasoline plant operates secondary absorber in 


two sections—Propane-chilled oil strips residue gas 


HE use of refrigeration in natural 

gasoline plants has become mo:e 
or less general, but its application to 
problems in the individual plant may 
be quite varied. The purpose of refrig- 
eration in the average gasoline plant is 
to reduce the temperature of the ab- 
sorption oil or the rich compressed gas 
low enough to permit all the desired 
fractions in the rich gas to be ex- 
tracted efficiently. How elaborate such 
a refrigeration — or more prorerly, a 
sub-cooling — system should be, obvi- 
ously depends upon the quantity and 
composition of the gas produced with 
the oil in the field. If the fractions in 
the gas are predominately isobutane 
and propane, chilling of th: abserption 
oil or rich gas, or both, should be car- 
ried to a lower temperature than if 
n-butane and heavier fractions pre- 
dominate. 

Inasmuch as liquefied petroleum 
gases are becoming increasingly valu- 
able as domestic and industrial fuels, 
it is important that these formerly 
“nuisance” cuts be recovered. Cabot 
Carbon Company decided that, to ob- 
tain the full extraction possibilities in 
its Walton gasoline plant, in north 
Winkler County, Texas, a refrigera- 
tion, or sub-cooling system, should be 
installed. The chilling as applied to the 








by A C Mbright 
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J. C. ALBRIGHT 


for last 12 years has devoted virtually all his 
time to free-lance writing for trade journals— 
Began his career as drilling superintendent for 
H. J. von Hagen in North Texas area, 1919- 
1921—With the Noble Oil and Gas Company, 
Burkburnett, Texas, from 1921 to 1923—Joined 
staff of the Dixie Gasoline Company in 1923 
and became Texas manager—Employed by 
Phillips Petroleum Company in 1925 and was 
sent to New Mexico, where the company con- 
structed a natural gasoline plant—teft Phillips 
in 1929 and for a time operated as a consult- 
ing engineer before taking up writing. 





Walton plant is directed to the absorp- 
tion oil only, but the same oil is chilled 
twice in the same cycle, both stages 
occurring after the oil, cooled in at- 
mospheric coolers, has been pumped 
through conventional type absorbers. 

The method of absorbing the frac- 
tions from the rich gas before chilling 
was installed followed conventional 
practice. Two absorbers in parallel proc- 
essed the compressed field gas with oil 
cooled to the lowest temperatures 
practicable by conventional atmos- 
pheric coolers. Both gas and absorption 
oil were reduced to about 90° F., 
which temperature was not sufficiently 
low for complete extraction of pro- 
pane and butane that are necessary in 
the production of LPG (liquefied 
petroleum gases). 


The New Equipment 


The addition to the Walton plant 
includes an extra absorbing column, 
96 in. by 35 ft.-6 in., built in two 
sections, or one short column superim- 
posed upon the other, designed for a 
series flow of the gas from base to 
overhead outlet, but containing an oil- 
coliecting tray at the mid-section so 
that the absorption oil is withdrawn 
from the lower part of the upper sec- 
tion, and introduced into the upper 
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Manifold on absorbers of Walton gasoline plant 


OP BB BBB BBP PPB PPP PPP PPP PPP PPP LPP 


part of the lower section. Into this 
transfer line between the two sections 
of the absorption column is placed a 
propane chiller to lower the oil tem- 
perature. 


Oil and Gas Flow 


The flow of oil and gas through the 
system begins at the atmospheric cool- 
ers in the conventional water cooling 
tower. Oil at a temperature of approx- 
imately 90° F. during summer months 
enters the two conventional absorbers 
above the top bubble trays as com- 
monly practiced. The stream of oil is 
split to flow in equal quantity to each 


absorber, and the gas, cooled to about 
90° F., follows a similar course. In 
ordinary gasoline plant practice where 
sub-cooling is not employed, the lean 
gas from the top of the absorbers is 
piped to market or used in the plant 
as fuel, and the absorption oil flows to 
the distillation equipment for strip- 
ping. 

In the Walton gasoline plant, both 
the gas and the oil flow to the secon- 
dary column for counter-flow contact 
with only the oil being chilled. For 
chilling the oil, or reducing it from 
the original 90° F. at the inlet of the 
primary absorbers, plus the tempera- 


ture increase of absorption, requires 
about 3,000,000 cu. ft. of propane 
vapors daily, compressed by two hori- 
zontal twin compressors set in the 
main engine room with the field gas 
engines. The compressed propane 
vapors at 190 lb. per sq. in. flow 
through conventional atmospheric 
cooling sections to be liquefied and col- 
lected in a surge drum. From this re- 
ceiver, the liquefied propane enters two 
horizontal chillers in parallel and, after 
expanding and chilling the oil, returns 
to a scrubber on the compressor inlet 
as vapor at a pressure of 60 Ib. per 
sq. in. 

The oil, however, after being 
trapped from the base of the two pri- 
mary absorbers passes through one of 
these chillers, in which the tempera- 
ture is reduced to 50° F., without be- 
ing vented or processed in any manner. 
The oil follows a conventional path to 
the top of the upper section of the 
double absorber and is removed at the 
collecting section through a liquid- 
level controller. The oil is then con- 
ducted to the second chiller where the 
temperature is again reduced to 50° F. 
and returned immediately to the top 
of the lower half of the absorber. The 
gas from the top of the two primary 
absorbers flows unobstructed from the 
base of the double secondary absorber 
and vents at the top into transmission 
lines through which the gas is made 
available as fuel and for carbon-black 


production. 
ww —— 








Diagram of flow through primary absorbers, secondary absorbers, and propane chillers 
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Rugged durability is combined with smooth, easy handling P U R P L E S T R A N D 
in Bethlehem Purple Strand Form-Set Wire Rope. FOKM-SE. T 


The Purple Strand means that the rope is made of 100 per 


cent improved plow steel—the toughest, strongest steel used W | b E Ri 0 Q a 


in commercial wire rope. 



















VSS 


The Form-Set (preformed) construction means that the rope 
is limber, relaxed, easy to handle. Can be cut or spliced with- 
out seizing. Broken wires don’t bristle. The rope is unusually 
well able to stand bending without premature fatigue. 

Next time you buy wire rope—make it Purple Strand 
Form-Set. You'll be getting a combination of strength and 
flexibility that’s hard to beat. 

Today wire rope is the sinew of war production. For effi- 


ciency—use Purple Strand Form-Set. 


BETHLEHEM STEEL 
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Dew-Point Recorder Utilizing Photo-electric Relay 


Safeguards Gas Line Against Freezing 


by 3 A. Setter 


Industrial Department, General Electric Company, Denver, Colorado 


Pe PREVENT condensation of 
moisture and possible freezing of 
its gas lines during the winter months, 
the Colorado Interstate Gas Company, 
which supplies Denver with natural gas 
from Texas fields, has built a novel 
dew-point recorder utilizing a General 
Electric photo-electric relay. With the 
recorder, continuous readings of tem- 
perature at which condensation occurs 
are made where the gas enters the Den- 
ver metering plant. If calculations 
based on the readings show the dew 
point to be too high, instructions are 
dispatched to dehydrating plants to re- 
move more moisture before trouble oc- 
curs. 

The equipment consists of a small 
tank filled with anti-freeze solution 
into which is immersed a U-shaped, 
highly-polished gold-plated tube. 
Through this tube passes a continuous 
flow of natural gas from a bypass valve 
in the main pipe line. Both ends of the 
tube are provided with plate-glass win- 
dows. Above the windows, a General 
Electric light source and photo-electric 
relay are mounted so that the light 
shines through the tube and is reflected 
to the phototube. 

A detailed list of materials for the 
recorder is given below. The symbols 
refer to the accompanying sketch. 

A—Recording temperature and pres- 
sure gauge. 

B—GE No. CR7505-N-100 photo- 
electric relay. 

C—GE No. PJ23 photo-electric 
tube. 

D—GE No. A61, 60-watt, 110-volt 
clear bulb. 

E—Light receptacles using crystal- 
clear plate glass. 

F—Telechron 60-r.p.m. No. 3M12 
motor and agitator. 

G—Needle valve for regulating gas 
flow. 

H—Light reflecting boxes (A U- 
shaped polished tube may be used in 
place of these). 

J—Refrigerating expansion valve. 

K—1500-watt Nichrome heating 
unit. 

L—'%-hp. methylchloride refriger- 
ating unit. 
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Schematic diagram showing dew-point recorder and photo-electric relay 
for recording dew point in natural gas line 








M—Cooling coils. 
N—Condensing tank. 


For controlling the temperature of 
the antifreeze solution, the tank is 
cooled with coils of a small domestic 
refrigerator and heated with suitable 
strip heaters. As the cooling system re- 
duces the temperature of the solution, 
the gas is chilled until a film of con- 
densate is deposited on the inside of the 
highly polished tube, thus reducing the 
reflection of light to the phototube. 

Being sensitive to a change of 
foot-candle, the phototube operates to 
disconnect the cooling coils and con- 
nect the heaters to warm the solution. 
When the solution is warm enough, the 
condensate disappears and the process 
is repeated. A small motor-driven stir- 


ring paddle in the antifreeze solution 
equalizes the temperature of the bath. 

A recording-bulb-type thermometer 
immersed in the solution records the 
temperature of the solution. On the 
same chart the natural gas pressure is 


also recorded. From these two records, © 


the dew point is calculated. 

The temperature chart curve looks 
like a sine wave, with the tops and 
bottoms of the loops about 2 to 3 de- 
grees apart, and with a frequency of 
about 10 to 15 minutes depending on 
the rate of flow of gas, change of pres- 
sure, and other variables. 


The apparatus was conceived and 
constructed by W. R. Beardsley and 
L. F. Carter, of the Colorado Interstate 
Gas Company. 
ve ve ee —— 
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BUELL. 


for the Non-Stop Jobs 


Time means more than money today. Time 
means victory. That’s why every hour is a 
working hour in the nation’s oil producing cen- 
BeLtow: Model | 3 

HPIS-600 (super- ters. And that’s why—in every major field—so 
charged) Cummins 
Dependable Diesel. ; 
m lilies job day and night, seven days a week. . . . Be- 


many Cummins Dependable Diesels are on the 


rpm. cause the “job-test evidence” has proved to lead- 








ing drilling contractors everywhere that there’s 


no end to the Cummins Diesel’s endurance . . 





no limit to its ability to deliver full-rated power 


on a round-the-clock schedule in every heavy- 
CUMMINS DIESEL ‘ ‘ 





duty service—drilling, pumping and generating. 

Assure your job of unlimited, dependable 
power during the emergency by providing ade- 
quate maintenance and service for your Cum- 
mins Diesels. Take advantage of the Mid-Con- 
tinent Supply Company’s extensive service or- 
ganization which offers genuine Cummins parts 
and factory-trained mechanics on a 24-hour 
basis at the principal producing centers. Cum- 


mins Engine Company, Columbus, Indiana. 


me Betow: Three Supercharged Cummins Dependable Diesels 





power the Unit Rig and Equipment Company’s new MOTORIG. 


This completely portable, truck-mounted rig takes its motive 
power from the drawworks compound system. 


dependable 


| y) | FS E 1S MID-CONTINENT SUPPLY CO., FORT WORTH, TEXAS 
: j Distributor Mid-Continent Territory 
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LAUGH wity BARNEY 





Toity poiple boids a-sittin’ on a coib, 

A-choipin’ and a-boipin’, and a-eatin’ 
doity woims, 

Along came Boit and a squoit called 
Goit 

Who woiked in a shoit factory in 
Joisey. 

When Boit and the squoit Goit 

Saw the toity poiple boids a-sittin’ 
on the coib, 

A-choipin’ and a boipin’ and a-eatin’ 
doity woims, 

Boy, were they poitoibed! 

a 

“The offspring of a single rat,” stated 
the lecturing biology professor, “may 
number several hundred.” 

“Gee whiz,” came the startled ex- 
pression from the third row, “What 
would be the offspring of a married 
rat?” 

ger? 

A little bird sits on a tree, 

Now he flies away— 

Life is like that, 

Here today, gone tomorrow. 

A little bird sits on a tree, 

Now he scratches himself; 

Life is that way— 

Lousy. 

yf 
Roughneck at boarding house: Brig- 
ham Young married four wives in one 
day, two in the morning and two in 
the afternoon. 
Refined sweet young thing: Good 
night!!! 
Roughneck: Yes, lady, it must have 
been!! 
,- # 

“Mama, what becomes of a car when 

gets too old to run?” 

“Somebody sells it to your father.” 
a eZ 

“Let’s kiss and make up.” 

“O. K. with me.” 

She got the kiss and he the makeup. 
a toe 

He: Why don’t you like dancing? 

She: It’s merely hugging set to 

music. 

He: Well, what is there about that 
you don’t like? 

She: The music. 

ae. w 

A hill billy, seeing a motorcycle rider 
going along the road below the house 
(and never having seen an automobile 
or motorcycle before) , grabbed his rifle 
and took a shot at it. 

His wife called out: “Did you git 
the varmint, Zeke?” 

“No,” he said, “I didn’t kill it. I can 
still hear it growling, but I sure made 
it turn that man loose.” 


—s 
ec 
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Samson was a piker. 

He killed 1000 men with the jaw- 
bone of an ass. 

Every day there are 10,000 sales 
killed with the same weapon. 

a ae 

Webster says that taut means tight 
so maybe a lot of us were taut a lot in 
school after all. 

a ee 

There should be some kind of a serv- 
ice stripe for the young Negro draftee 
of the 50th training battalion who 
brought his Lieutenant Colonel up with 
a start one night, when on guard, with 
the challenge: ‘‘Halt! Look who’s 
here!” 

e * 

Mother: Junior, now be a good little 
boy and say “Ah-h-h,” so the doctor 
can get his finger out of your mouth. 

a 


a | 
(With apologies to Kipling) 


If you can build a dam or plan a highway 

With funds so short that one must equal two; 
If you can fly a ship across the skyway, 

And make allowance for the wind and dew; 


If you can sink a shaft or drill an oil well, 
Through rocks and silt and never lose the 
hole; 
If you can plow a field and till the soil well 
And lose your crop but still retain your soul; 


If you can take a transit and a level, 
Run lines and grades for tunnels, flumes or 
bridge; 
If you can cut a log and place the bevel, 
In such a way as not to form a ridge; 


If you can raze a building old and rotten 
And build a new one modern, tall, and bright, 
With stone and steel saved from the one 
forgotten 
Which once was thought to be a shining light; 


If you can tramp the wilds of jungle thickets 
From morn ’til night with food and drink all 
gone 
And pitch your camp and sleep devoid of pickets 
And dream in spite of roars and insect song; 


If you can locate coal or precious metals 
For someone else to mine and get the pay 

And smile and grin to see the way he settles 
For usually you'll only get the clay; 


If you can pave the way for battles gory, 
Through shot and shell with never thought of 
rest 
And not begrudge the other fellow’s glory 
That comes to him when you are going West; 


If you can give your time with vim and vigor 
And do it without stint from year to year, 

You'll die a pauper when you pull the trigger 
But anyhow, you’ve been an Engineer! 


—Rosert M. Hutcuison, 
Chief Engineer, Houston 
Natural Gas Corporation. 


AN URGENT CASE 


Mr. Headquarters, 
U. S. Armory, 
Dear Mr. Headquarters: 


My husband was induced into the 
surface long months ago and I ain’t 
received no pay from him sense he was 
gone. Please send me my elopement as 
I have a four months old baby and he 
is my only support and I kneed it every 
day to buy food and keep us enclosed. 
I am a poor woman and all that I have 
is at the front. Both sides of my par- 
ents are very old and I can’t suspect 
anything from them as my mother has 
been in bed for 13 years with one 
doctor and she won’t take another. My 
husband is in charge of a spittoon. Do 
I get any more than I am going to 
get? Please send me a letter and tell me 
if my husband made application for a 
wife and child, and please send me a 
wife form to fill out. I have already 
written to Mr. Roosevelt and get no 
answer and if I don’t hear from you, I 
will write Uncle Sam about you and 
him. 

Very truly 
Mrs. Pau SMITH 
P. S. My husband says he sets in the 
Y.C.C.A. every nite with the piano 
playing in his uniform. I think you 
can find him there. 
‘er 

“You say the bill collector is down- 
stairs?” 

“Te. 

“Well, tell him to take that pile of 
bills that’s on my desk.” 

a eZ 

Roustabout: Hey! 

Babe: My name ain’t Hey—and 
don’t try to make me while the sun 
shines. 





7 tA 7 


An old hen told me the other day 
she spent the afternoon with a couple 
of capons and all they did was talk 
about their operations. 

‘re 


The stork is charged with a lot of 
things which should more properly be 
blamed on a lark. 

yf 


The seedy individual entered the 
bank in the grand manner. In _ his 
grimy hand he held a check for fifty 
cents. He approached the cashier’s 
window and presented the check with 
a flourish. 

“Here, my good man,” he said lof- 
tily, “you will kindly cash this for 
me. And, mind you, I haven’t all day 
to wait.” 

The cashier glanced up. He took 
the check, examined it, then reached 
into the change drawer. 

“How will you have it?” he asked, 
“heads or tails?” 


THE PETROLEUM ENGINEER, February, 1942 











ial 























WHY NOT? 


These operators know from past experience 
that when this Baker Model “K” Cement Re- 
tainer is run to the desired setting point and 
packed off by hydraulic pressure it will “stay 
put”; that fluid can be put away under any 
. pressures that can safely be applied to the 


casing in which the Retainer is set; that fluid 


can be bled off at any time during circulating 
or cementing: operations (by-passing through 
the Baker Circulation Joint); that when the last 
of the cement or fluid has been placed and the 
“squeeze” applied, the Ball Back-Pressure 
Valve in the lower end of the Baker Model “K” 
Cement Retainer will function automatically 
and positively to prevent any return flow back 
through the Retainer; that. following the ce- 
menting operation, the running-in string (tub- 
ing or drill pipe) can be easily unscrewed from 
the Cement Retainer and removed from the 
hole; that when it is time to remove the Cement 
Retainer. it can be drilled up with minimum 
time and expense. 


It is these important features that have been 
responsible for the successes of this remark- 
able tool, and by successes we mean thousands 
of successful jobs that have been completed 
to date with the Baker Model “K” Cement Re- 
tainer . . . jobs that in many instances have 
been real “life savers” for the well involved. 


BAKER OIL TOOLS, INC. 


MAIN OFFICE AND FACTORY 
6000 So. Boyle Ave.. Los Angeles. Calif... 
Box 127, Vernon Station 
Central Division Office and Factory: 
P. O. Box 3048, Houston, Texas 


oaatets Sales Office: y Rector Street. New York city 


IMPORTANT 


APPLICATIONS FOR THE 
BAKER MODEL “K” 
CEMENT RETAINER 


Re-Cementing 




















Cementing Behind Sections 
of Pipe 


Reducing Gas/Oil Ratios 
Series Cementing 
Plugging Off Bottom Fluids 
Plugging Back to Upper Zones 


Testing Upper Cased Formations 



























Squeeze Jobs 
As a Heaving Plug 


As a Bridge Plug at any Place 
in Casing or Liner 





For complete details, refer to the 
Baker Section of your Composite 
Catalog, or inquire of the nearest 
Baker office or field 
representative. 





















Baker Model “K” Cement Retainer with Circu- 
lation Joint and Circulation Joint Bottom Sub 














Running Tour 


WITH MEN IN THE INDUSTRY 





A. JACOBSEN, president of the Ame- 
rada Petroleum Corporation, New 
York, recently made a tour of com- 
pany properties in Texas and Louisi- 
ana. He was accompanied by officials 
from the Tulsa, Oklahoma, office of 
the company. 

<> 

W. E. Hopper, engineer and geolo- 
gist and a former senior engineer for 
the Securities and Exchange Commis- 
sion, is in Washington, D. C., to make 
a study of the regulations governing 
the new well-spacing program. 

inane 

Harop G. NEELY, president of the 
Iron Mountain Oil Company, Fort 
Worth, Texas, before its dissolution, 
will become an active independent oil 
operator. 

<> 

B. G. Martin, Gulf Oil Corpora- 
tion geologist, has been named a pe- 
troleum analyst in the Office of Petro- 
leum Coordinator and will be sta- 
tioned at Houston, Texas, district 
headquarters of the OPC. Martin’s 
work will cover West Texas, New 
Mexico, and the Panhandle. 

- . <_>— 

J. E. Pew of the Virginia Gasoline 
and Oil Company, Charleston, West 
Virginia, has been appointed assistant 
to PauL M. Raicoropsk1, chief of the 
natural gas and natural gasoline sec- 


. tion of the Office of Petroleum Coér- 


dinator, according to an announce- 
ment made by Petroleum Coérdinator 
Harold L. Ickes. 

- <> - 

A. S. JoHNsoNn, president of the 
Southern Union Gas Company, Dallas, 
Texas, addressed the convention of the 
Southern Gas Association, held in 
Atlanta, Georgia, February 9 and 10, 
on the part gas companies may play 
in the defense effort through conserva- 
tion. 

a 

Hiram M. Dow, of Roswell, New 
Mexico, has been selected to represent 
the Interstate Oil Compact Commis- 
sion on the National Conference of 
Petroleum Regulatory Authorities cre- 
ated at the request of the Federal Oil 
Coérdinator. Dow’s appointment was 
made by GoverNor LEON C. Puitr- 
Lips of Oklahoma, compact chairman, 
at the first meeting of the compact’s 
new executive committee. 
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J. W. STEELE, chairman of the Fed- 
eral Tender Board, has returned to 
Washington to resume his duties as 
acting director of the Petroleum Con- 
servation Division, Department of the 
Interior. 

<> 

E. G. DaHLGREN, formerly a_pe- 
troleum engineer employed by the 
corporation commissions of Kansas 
and Oklahoma, now connected with 
the Washington office of the Petroleum 
Coordinator, has been agreed on by 
the research and codrdinating commit- 
tee as its technical secretary. Dahl- 
gren assumed his duties February 1. 

<> 

F. B. Dow has been named assist- 
ant director of defense transportation 
in charge of pipe lines, tankers, tank 
cars, and tank trucks under JosEPH 
B. EAsTMAN, director of transporta- 
tion. Dow is general counsel of the 
Pennsylvania Grade Crude Oil Asso- 
ciation and a liaison officer of the 
Western Petroleum Refiners Associa- 
tion, National Petroleum Association, 
and the American Petroleum Institute. 

« > . 

B. H. Lasky, engineer and geologist, 
has moved his offices and is now in 
the Mellie Esperson Building at Hous- 
ton, Texas. 

— <> a 

C. P. Parsons, vice-president of 
Halliburton Oil Well Cementing Com- 
pany, Duncan, Oklahoma, delivered a 
paper before the East Texas Section 
of the American Institute of Mining 
and Metallurgical Engineers at Kil- 
gore, Texas, on the subject “The Use 
of Subsurface Calipers in Well Log- 
ging.” 

— 

Leste C. Rickey, engineer for the 
Stanolind Pipe Line Company at the 
Marysville, Texas, station, has been 
transferred to the Drumright, Okla- 
homa, station in a similar position. 

— <S — 

A. J. Doucias, Bradford, Pennsyl- 
vania, has been named president of the 
Esther Oil Company. 

——<>—_—_ 

R. T. MERRELL, division engineer 
of American Steel and Wire Company, 
has been transferred to Wichita, Kan- 
sas. Formerly located in Tulsa, Okla- 
homa, Merrell’s new territory will in- 
clude Kansas and Nebraska. 





E. L. Ames, formerly an independ- 
ent oil producer of Gladewater, East 
Texas field, is now a production execu- 
tive of the Gilcrease Oil Company in 
San Antonio, Texas. 

—<> a 

J. OosTERMEYER, connected with 
the Shell Chemical Company for a 
quarter of a century and vice-presi- 
dent of Shell Chemical Company since 
1939, has been elected president of the 
company. Oostermeyer succeeds C. B. 
pE Bruijn, who has retired after 33 
years’ service with the company. Oos- 
termeyer has been actively concerned 
with the expansion of the company’s 
facilities for the manufacture of 
chemical products from petroleum. 

<> 


JouHn R. Hoover, formerly man- 
ager of rubber-lined equipment sales 
since 1935, is now manager of syn- 
thetic sales of The B. F. Goodrich 
Company. Hoover’s former post has 
been filled by HermMan C. KLEIN, 
who has been sales engineer in the de- 
partment. Dr. H. E. Fritz, who has 
been manager of synthetic sales, has 
been named director of research. 

<> 

Dr. C. F. RAssweiLer, who joined 
Johns-Manville Corporation last June 
as director of research, was appointed 
a vice-president of the corporation, an 
announcement by Lewis H. Brown, 
president, states. Dr. Rassweiler will 
continue in charge of the company’s 
research and development activities as- 
sisted by E. R. WILLIAMs, manager of 
the research laboratories in Manville, 
New Jersey. 

R. J. Rice, metallurgist of Metal 
Goods Corporation, 16 Drennan Street, 
Houston, Texas, has been appointed 
staff expert, Manganese and Chrome 
Branch, Office of Production Man- 
agement, Washington, D. C. Rice has 
been granted a leave of absence from 
his former position as manager of the 
Nickel Department and metallurigist, 
an announcement by Sam D. Hopnc- 
DON, vice-president of Metal Goods 
Corporation, states. 

——-<> — 

C. B. Mares, general secretary of 
the Mid-Continent Oil and Gas As- 
sociation, as principal speaker to the 
Tulsa Bar Association meeting Feb- 
ruary 4, outlined the far-flung and 
coéperative efforts of the association. 

<> — 

J. J. JoHNson, chairman of the 
board of Johnson Oil Refining Com- 
pany, Chicago, Illinois, now is also 
president of the company, succeeding 
the late I. N. JoHNson. G. G. LiLty, 
secretary, has been made a vice-presi- 
dent, and SEyMour DEXTER, assistant 
secretary, is now secretary. 
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This bushing saves metals needed for defense 
—and keeps your pumps running more 
economically because it takes the wear nor- 
mally taken by the heavy valve seat. It is 
durable and economical . . . By changing it 
at the right times you can make the seat last 
much longer than ordinary seats . . . saving 
metals and reducing valve seat replacement 
costs. 
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But remember, that’s only one of the features 
of Mission Slush Pump Valves. For example, 
Compound-308 Valve Inserts are establishing 
new endurance records every day. 


So consistent has been the superiority of 
these valves that we guarantee them to be the 
most economical valves on the market to 
operate. Order a set for your pumps today. 


HOU S 1 Gee oes 
30 ROCKEFELLER PLAZA, NEW YORK 































Dr. FRANK Conrab, 67-year-old 
assistant chief engineer of the West- 
inghouse Electric and Manufacturing 
Company, and widely known as the 
father of commercial radio broadcast- 
ing, died unexpectedly in December 
of a heart attack in Miami, Florida. 
Conrad joined the company in 1890 
after completing the seventh grade. 
Seven years later he had given the 
world his first important contribution, 
the round type electric meter now in 
general use. His experiments in radio 
led to the establishment of station 
KDKA, the world’s pioneer broadcast- 
ing station. During the first world war 
he devised special airplane radio ap- 
paratus and improved existing hand 
grenade designs. His achievements in- 
clude basic improvements on the 
electric clock, arc lamps, magnetic 
shunt switch, lightning arresters, a-c. 
circuit breakers, automobile starting 
devices, lighting and ignition systems, 
and electric trolley apparatus. 


F. H. Lrnpbus, Timken Roller Bear- 
ing Company, has been transferred to 
sales promotion at Canton, Ohio. 
Lindus was formerly Los Angeles, Cali- 
fornia, branch manager of the service 
division. 

<> 

J. Frank Drake, president of the 
Gulf Oil Corporation, and Cart J. 
SCHMIDLAPP, a vice-president of The 
Chase National Bank of the City of 
New York, were elected as new mem- 
bers of the board of directors of the 
bank at the annual meeting of share- 


holders. 
<> 

Wirt FRANKLIN, deputy codrdina- 
tor for District 2 of the Office of 
Petroleum Coérdinator, was the prin- 
cipal speaker at the meeting of the 
Illinois Basin Chapter of the American 
Petroleum Institute, February 5. 

<> 

FRANCIS SHEPARD, professor of 
geology of the University of Illinois, 
recently spoke before members of the 
East Texas Geological Society at the 
Blackstone Hotel in Tyler, Texas, on 
“Oceanographic Investigations of Sub- 
marine Canyons.” 

— 

JOHN M. PRITCHARD was elected 
president of McColl-Frontenac Oil 
Company, Ltd., Montreal, Canada, suc- 
ceeding J. A. WaLEs, deceased, and C. 
P. TOMLINSON, was elected executive 
vice-president. Both were formerly vice- 
presidents, members of the executive 
committee, and directors. THomas C. 
TwyMan, formerly assistant manager 
of the central territory of the sales de- 
partment of The Texas Company, with 
headquarters in Chicago, Illinois, was 
elected a director and vice-president in 
charge of marketing, and G. R. 
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TayLor, formerly manager of refining 
operations, was appointed vice-presi- 
dent in charge of refining. 

= 

Haroi_p M. Moore, St. Louis, Mis- 
souri, representative of Manning, Max- 
well, and Moore, Inc., for several years 
a reserve army officer, has been called 
for active duty with the commission 
of captain. Moore is stationed at Camp 
San Luis Obispo, California, with the 
40th Infantry Division, Field Artillery. 
James H. Wirners has been engaged 
as a new representative for the com- 
pany working out of the Los Angeles, 
California, office. 

<> 

JoHN W. GILLILANpb, Tulsa, Okla- 
homa, has retired as president of the 
General American Oil Company of 
Texas, but will continue to operate as 
an independent producer. A. H. 
Meapows succeeds Gilliland as _presi- 
dent of the company. 

> . 

J. E. SmiruH succeeds I. W. Powe 
as sub-district manager for the Com- 
munity Natural Gas Company at Van 
Alstyne, Texas. Powell has been trans- 
ferred to Denison, Texas. 

E. E. Rossins and Cuartes T. 
REICHERT have been appointed directors 
of materials for the Chicago, Illinois, 
and Los Angeles, California, divisions, 
respectively, of the Office of Petroleum 
Coérdinator. Both have had long ex- 
perience in the oil industry equipment 
business, Robbins in the Tulsa, Okla- 
homa, area and Reichert in California. 

Robbins will open an office in Tulsa, 
Oklahoma, primarily for the purpose 
of countersigning purchase orders 
under priorities preference ratings. An 
announcement from the codrdinator’s 
office stated that it had no authority to 
open another divison or branch office 
at Tulsa, but that Robbins would go 
to Tulsa with one or two assistants to 
assist oil operators and producers in 
the Oklahoma-Kansas district. Estab- 
lishment of the office in Tulsa by Rob- 
bins will allow the countersigning of 
orders there that formerly had to go 
to Chicago. 

—_<__- 

Roy M. JoHNsoNn, independent pro- 
ducer of Ardmore, Oklahoma, has been 
selected by the Oklahoma Stripper 
Well Association and other agencies in 
the state to discuss with Wirt FRANK- 
LIN, director of District 2 of the Office 
of Petroleum Coéordinator, the matter 
of the crude oil production rate for 
Oklahoma established by the OPC. 

a <> 

James S. ANDERSON is now con- 
nected with the New York District 
sales office of The Babcock and Wilcox 
Tube Company, 85 Liberty Street, 
New York City. Anderson joined the 





company after being affiliated with the 
Cleveland general sales office and Phila- 
delphia district sales office of the Steel 
and Tubes Division of Republic Steel 
Corporation. 

— 

Bryan W. Payne, oil operator of 
Tyler, Texas, has been elected presi- 
dent of the East Texas Salt Water Dis- 
posal Corporation, to direct the large 
community program for disposal of 
salt water in the East Texas field. 
With headquarters in Tyler, the cor- 
poration has a $2,000,000 program 
outlined for handling 437,000 bbl. of 
water per day. 


W. E. Woop, independent oil oper- 
ator of Okmulgee, Oklahoma, is serv- 
ing as chairman of the 4-H junior 
livestock show group in his home 
county. 

— <> . 

F, J. MikesKa, division engineer for 
Gulf Oil Corporation, Kilgore, Texas, 
received a B.S. degree in mechanical 
engineering from Texas A. and M. 
College in 1928 instead of an A.B. de- 
gree from Oklahoma University as was 
stated in the biography published in 
connection with his article in the Janu- 
ary issue of The Petroleum Engineer. 

— SS ‘ 

J. H. DuNN, independent operator 
of South Texas, is now mayor of Alice, 
Texas, filling the unexpired term of 
C. D. Jones, resigned. Dunn has served 
three terms on the Alice Chamber of 
Commerce. 

<> —— 

J. W. MircHe tt, Phillips Petroleum 
Company engineer, is now in Bartles- 
ville, Oklahoma, having been trans- 
ferred from Kansas City, Kansas. 

<> 

Mert Dempsey, Magnolia Petro- 
leum Company superintendent at Sem- 
inole, Oklahoma, has been transferred 
to Brownfield, Texas. 

——_<>— 

H. T. Hunter, engineer for Stano- 
lind Oil and Gas Company in Fort 
Worth, Texas, has been transferred to 
Tulsa, Oklahoma. Louis Fincn, pro- 
duction engineer, has assumed the po- 
sition vacated by Hunter. 

srestiliiesaens 

Rosert T. Witson, president of the 
La Gloria Corporation, Corpus Christi, 
Texas, has been elected president of 
the Corpus Christi Community Chest. 

—-—-<S> — 

D. E. BucHANAN, vice-president of 
Hanlon-Buchanan, Inc., Tulsa, Okla- 
homa, has received a year’s leave of 
absence and has assumed duties as di- 
rector of the natural gas and natural 
gasoline section of the production di- 
vision of District 2 of the Office of 
Petroleum Coérdinator with headquar- 
ters in Houston, Texas. 
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In Preparedness —As In Peace 


UMLUTY ELECTRIC POWER 


Is Vital To Modern Industry! 


























Many years before world war No. 2, Utility Electric time, be conserved, creating a problem which all of us 
Power was helping alert operators in the petroleum are cheerfully trying to solve these days. 
industry to build successful and profitable businesses. Naturally, there is a temporary strain on part of the 
many well organized Utility Electric Power Companies 
as they give full cooperation to our government, but 
every effort will be made to maintain the same high 
standard of service which you have always enjoyed. 


Today, as Uncle Sam refuses to be duped by dicta- 
tors, thousands of pumps on rich, productive oil wells, 
and giant centrifugal pumps on important pipe line 
stations, and efficient motors in high octane refineries, 
and speedy drilling rigs drilling ten thousand feet and 
more, reflect the sound advantages of Utility Electric 
Power. 


So, in mutual cooperation with our government let 
us work together for the benefit of all. Discuss your 
power problems with a sales engineer 
of your Utility Electric Power Com- 

So important is this power, that Uncle Sam must pany and learn how you can get more 
have more and more of it as the defense program is efficiency from your present power 
expanded. Materials critical to defense, must at the same 





equipment. 


























Portable Ozone Unit Puri- 
fies Water Without 
Chlorine 
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PORTABLE, automatic ozone 
A water purification unit, designed 
for oilfield use in all localities, has 
been developed by the Technicraft En- 
gineering Company, a division of Lane- 
Wells Company, 5610 South Soto 
Street, Los Angeles, California. The 
unit, known as the Sterozone Model B, 
has a capacity in excess of 1200 gal. 
per hour. It can be installed in any tank 
or water storage container or can be 
equipped with a 250-gal. canvas bag. 
Power is supplied from a 110-volt, 50- 
60 cycle line or from an auxiliary 
portable gasoline-electric generator. 
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Operation of the unit is entirely elec- 
trical. No chlorine or other chemical is 
needed. 

The sterilizing agent is ozone gener- 
ated by a silent electrical discharge 
maintained at 11,000 volts. Injected 
directly into the water passing through 
the unit, the ozone completely oxidizes 
bacterial contamination and produces 
clear, pure, colorless, odorless, tasteless 
water. 

Complete description, together with 
results of laboratory tests of water 
treated by the unit, is available from 
the manufacturer. 








B and W Guide-Mounted 
Liner Section 


B and W, Inc., of Houston, Texas, 
and Long Beach, California, 
makers of B and W Wall Cleaning 
Guides, have an- 
nounced a new 
product called the 
B and W Guide- 
Mounted Liner Sec- 
tion, with the fol- 
lowing field appli- 
cations: 

1. On deepening 
jobs below 5'-in. 
or 7-in. oil strings 
to correct high gas- 
oil ratios or water 
entrance. 

2. On deepening 
jobs to develop 
lower productive 
sands. 

3. On workovers 
when it is neces- 
sary to side-track 
out through a 5'4- 
in. or 7-in. oil 
string. 

It is desirable to 
use a liner with as 
large a diameter as 
possible on these 
workovers, and the 
reduced clearances 
make necessary the 
design shown in the 
accompanying il- 
lustration. Wall 
Cleaning Guides are 
mounted in the 
casing and it is pos- 
sible to run 4-in. O.D. liner through 
5'-in. oil string or 51/2-in. liner 
through 7-in. oil string. 

The liner sections are made-up in 
6-ft. lengths of plain end pipe with 
two Wall Cleaning Guides mounted at 
3-ft. centers as shown. These sections 
may be threaded and coupled or in- 
serted. Short liners may be made-up 
entirely of a series of these sections. 
On longer liners, these liner sections 
may be installed at selected levels. 

Standard cementing practice is fol- 
lowed in cementing this liner and the 
Wall Cleaning Guides assist in center- 
ing the liner and removing the mud 
cake during the cementing operation. 
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Molybdenum Steels meet exacting service 
requirements without increasing costs 


A considerable saving has been brought about by 
making the vital cone clutch in a draw works assem- 
bly of cast Manganese-Molybdenum steel. 

This steel, containing 1.20%-1.50°% Mn and 0.30% - 
0.40% Mo, develops ample strength and hardness 
when double normalized and tempered at 1200° F. 


Without sacrifice of serviceability, costs have been 
reduced by adopting this steel, noted for its excellent 
physical property-cost ratio. 

You will find the complete data on Molybdenum 
steels in our technical book, “Molybdenum in Steel”, 
helpful. A copy will be sent free on request. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS, 


MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


FERROMOLYBDENUM e CALCIUM MOLYBDATE 


er © 0 me ee 


THE PETROLEUM ENGINEER, February, 1942 




















MACHINERY and EQUIPMENT 





Heavier Lips Added to 
Protectors 


uk ¢ months ago Patterson 
Ballagh Corporation, Los Angeles, 
California, introduced rubber protec- 
tors with lips for drill pipe and casing. 
The company now announces an im- 
provement. The addition of lips to 
the ends of protectors has proved so 
successful that it was deemed advis- 
able to increase the cross area. The 


newest type of protectors introduced 
recently by Paterson Ballagh has heav- 
ier lips. 

The cause of notch fatigue failure is 
the occurrence of a circumferential 
groove, or grooves, occuring on the 
pipe at the ends of protectors. This is 
not a prevalent condition, but in order 
to avoid any possibility of grooving, 
the lips were added. The occurrence of 
grooves is from corrosion, probab,y due 
to fluid being held at the correr while 


Oxyacetylene Tip with Divergent Nozzle 


A SERIES of oxyacetylene machine 
cutting tips of unusual sign in- 
crease the cutting speed of machine 
torches by 20 to 30 percent and assure 
cuts of a quality comparable to those 
obtained with standard tips, according 
to Air Reduction Sales Company, 60 
East 42nd Street, New York, New 
York, developers of the equipment. 

The Airco “45” high-speed machine 
cutting tip has a nozzle with a diver- 
gent exit portion—a design that makes 
it possible to eject a narrow, high 
velocity stream of oxygen, practically 
free of exit turbulence, that burns a 
narrower path or kerf through the 
metal than the conventional cutting 
tip, according to the manufacturer. As 
a result of burning away less width of 
metal in a cut, the Airco “45” cuts 
with no increase in oxygen consump- 
tion. 

To obtain a kerf of narrower width 
than that obtained in standard cutting 
practice, it is necessary to use a nar- 
row, parallel-walled oxygen stream, it 
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is stated. This is obtained when a high 
operating pressure is used in a diver- 
gent tip that reduces the exit turbu- 
lence of the oxygen stream. The Airco 
“45” divergent tip, developed after in- 
tensive research, is practically free from 
turbulence, it is asserted. 

As the oxygen stream penetrates 
steel, its velocity is constantly dissi- 
pated. The divergent tip principle in- 
creases the velocity of the oxygen 
stream and provides a higher oxygen 
concentration at greater depths, there- 
by increasing the oxidation rate of the 
metal being cut. This makes cutting 
with Airco “45” a faster and more eco- 
nomical process, it is pointed out. 

Airco “45” high-speed machine cut- 
ting tips are available in sizes 0, 1, 2, 
3, 4, 6, 8, and 10 for cutting metal 
thicknesses to 8 in. The tips fit stand- 
ard machine cutting torches. To in- 
crease cutting speeds 20 to 30 percent, 
it is only necessary to substitute one of 
the new divergent tips for the conven- 
tional style tip. 





the pipe is standing in the derrick. 
Fatigue failures have been found that 
quite evidently began at the bottom 
of the grooves, as at the bottom of any 





transverse notch. Whether the ring is 
due to erosion or corrosion, the tend- 
ency of grooving is reduced by the 
use of protector lips, according to the 
manufacturer. 


Motor With All-Around 
Protection 


LLIS-CHALMERS Manufacturing 
Company, Milwaukee, Wisconsin, 
announces ‘“‘Safety-Circle” protection 
of its new “Lo-Maintenance Motors.” 
Specially developed to give the motor 




















complete all-around protection, the 
“Safety-Circle” is a wide, solid rib, 
integrally cast as part of the frame, 
which forms an unbroken circle of 
protection around the stator. One- 
piece cast frame and cast end-shields 
guard the motor from exterior knocks 
and abuse. 

A more liberal use’ of electrical ma- 
terials makes this motor internally and 
electrically stronger because current 
and magnetic densities are less extreme, 
the manufacturer states. Improved 
bearing design delivers smooth _per- 
formance with full-flow lubrication 
and easy maintenance, it is asserted. 
Additional cross strength has been 
built into the distortionless stator for 


THE PETROLEUM ENGINEER, February, 1942 




















maximum power efficiency. The rotor 
is keyed to the shaft for strength, and 
its outer surface is turned for smooth- 
ness and an accurate air-gap. Other 
“Lo-Maintenance” features are oil 
drains at bottoms of bearings for easy 
flushing, removable end-pieces, and 
large conduit box for handy wiring. 





RHX Rectorhead 
For High-Pressure Wells 


ECTOR Well Equipment Com- 
pany, Fort Worth, Texas, has 
announced the addition to its line of 
wellhead equipment of the RHX 
Rectorhead for installation with high- 
pressure units. 

The RHX Rectorhead is a modifica- 
tion of the Type RH Slip Suspension 
Rectorhead, to permit the use of higher 
pressure tubinghead, flanged directly 
to a lower pressure casinghead, which, 
although deviating from A.P.I. 
standards, is recognized as an “‘eco- 
nomic expedient” by many operators. 
For example, the manufacturer states 
a 6000-lb. test casinghead, with 900 
series flange, may be set and used 
during operations, with blowout 
preventer flanged directly onto it. Af- 


ter oil string is set, a 10,000-lb. test 
tubinghead, with 900 series flange on 
bottom end, may be flanged directly to 
the casinghead, using the restricted 
ring groove. The use of the restricted 
ring groove, by exposing less area to 
pressure than the standard ring groove 
for that particular flange size and 
series, permits the tubinghead to be 
tested and used at the next higher 
pressure rating, it is stated. 

During drilling, the blowout pre- 
venter is flanged to the casinghead, 
using standard ring groove. At this 
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time the protector ring, as shown in 
the accompanying illustration (1), is 
in place to guard the inner ring groove 
from damage by bit or kelly. This 
ring has the same bore as the pipe, 
and the lip between the flanges does 
not interfere with the outer A.P.I. 
seal ring. After pipe is set, the blowout 
preventer is raised, slips, set, and weld- 
ing ring applied and welded, as shown 
at (2). If a weld test is desired, a 
double welding ring, with space be- 
tween, is used so that pressure may 
be applied through the port in the side 
of the head directly against weld. 


By flanging the casinghead and tub- 
inghead together direct, the use of in- 
termediate flanges, long bolts and two 
seal rings, instead of one, is eliminated 
with consequent conservation of ma- 
terial and reduction in cost of equip- 
ment left on the well, the manufac- 
turer states. With this construction, 
the welding ring sets down on a solid 
seat in the body of the head; conse- 
quently, no strain can be thrown on 
the weld as bolt pressure is applied. 

Rector Well Equipment Company, 
Fort Worth, Texas, will supply fur- 


ther information on request. 


‘CLEVELANDS’ 


Will Cut Hours Off Your Pipe Line 
Construction Schedules 





ERE’S a machine that will save you money from the 
word “go”—and be just as ready to go on the sec- 














“CLEVELANDS ’ Save More... 
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ond hundred miles as the day you bought it. Under every 
conceivable condition, whether it's tropical swamps, rocky 
ground, mountainous territory, abrasive sand, sticky mud, 
or just plain ordinary dirt, the “CLEVELAND 140” leaves 
nothing to be desired in the way of performance. 


The “140” is a balanced combination of all the features 
which have been found most desirable for pipeline ditch- 
ing, such as: ample power for the toughest tasks—speed 
and fast maneuverability—dependable, tested full-crawler 
traction—wide tread and low ground pressure—multi- 
speed transmission—enclosed gears—double strength 
steel in frame, boom and ditcher-buckets—quick accessible 
unit type construction—box-type ditcher boom—and super 
quality materials throughout. You just can’t miss when you 
pick “CLEVELANDS” for your ditching jobs, for they're 
built to produce and endure. 


THE CLEVELAND TRENCHER COMPANY 


20100 ST. CLAIR AVE Pioneer of the Small Trencher CLEVELAND. OHIC 
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-.Because they Do More 




















MACHINERY and EQUIPMENT 





Engine-Driven Arc-Welder 

NEW engine-driven arc-welder 
A that is specially designed for job 
welding and garage work and which 
embodies a new system of engine-speed 
control for maximum fuel economy 
and minimum engine wear, is an- 
nounced by The Lincoln Electric Com- 
pany, Cleveland, Ohio. 

Of 200-amp. size (see illustration) , 
this new Lincoln unit is engineered for 
profitable welding applications of all 
types and sizes. With a current range 
of 40 to 250 amp., the machine can be 


used for the welding of light gauge 
metal, for the repair of cast-iron parts 
such as engine blocks, for fabrication 
of machine parts and structures of 
many kinds, and for hardfacing of 
worn parts. Of d-c. type, it can weld 
effectively practically all metals and 
alloys with bare or shielded-arc type 
electrodes or with the carbon-arc when 
desirable. Its compactness and light 
weight make it readily portable and 
hence suitable for work in remote loca- 
tions as well as those applications that 
are readily accessible. 
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558 W. 54th St. 
NEW YORK 


Remember when you could call up in the morning and 
have a replacement part delivered in the afternoon? 

Now it’s quicker—cheaper—to hard-surface all wear- 
ing parts with COLMONOY. 

Equipment that must take a lot of punishment—per- 
haps for 24 hours a day—will operate efficiently, with 
less wear, when the proper grade of COLMONOY is 
used as a hard-facing for all parts subject to excessive 
abrasion and corrosion. It will pay you to investigate. 


In Pumping Hot Oil —at 900° F. 


—a recent check-up of a COLMONOY coated pump 
sleeve showed that this sleeve ran 2400 work hours, as 
compared with other hard-surfaced sleeves at 360 work 
hours. 

The pump, running at 3600 R.P.M., handled hot oil 
at 900° F. 

Such resistance to corrosion and abrasion is just an- 
other reason why you should investigate the application 
of COLMONOY on your tough jobs. 


WRITE FOR CATALOG 


Our engineers will be glad to discuss the proper appli- 
cation of COLMONOY to meet your individual require- 
ments. Your letter will receive prompt attention. 


WALL-COLMONOY CORP. 


Sixth Floor, Buhl Building, Detroit, Michigan 
208 Midco Building 
TULSA 


21 Seneca St., 
BLASDELL,N. Y. 


625 W. Jackson Blvd. 
CHICAGO 
123 W. Philadelphia St. 
WHITTIER, CALIF. 
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Hard Surfacing Alloys and Overlay Metals 
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The machine’s self-indicating volt- 
age control (“job selector”) and cur- 
rent control make it easy for the oper- 
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ator to select any type of arc and any 
arc intensity to suit the job. They pro- 
vide continuous selection throughout 
the range. 


The “job selector” is placed on the 
right-hand side of the control panel 
with the dial graduated to show the 
open circuit voltage setting that may 
be obtained. This control directly 
varies the speed of the engine from 
1800 to 1400 r.p.m. for welding duty 
and thus gives very accurate control 
of the open circuit voltage. In addition, 
this control may be used to bring the 
engine to an idling speed of about 900 
r.p.m. This means that the operator 
can manually slow the engine down 
whenever he plans to stop welding for 
more than a minute or two. At all 
times, the engine speed can be minim- 
ized to a rate actually required by the 
job at hand, keeping down fuel con- 
sumption and engine wear. The welder 
will generate its rated current of 200 
amp. at 1400 r.p.m. and engine speeds 
greater than that are only necessary for 
currents in excess of 200 amp. 





Lead Seal Thread 
Compound 


e ESTOLIFE,” a lead seal thread 
compound, is used in the oil 
industry to overcome galling of tool 
joints, drill stems, and casing. It is said 
to lengthen life of threads, increase 
packing life, and prevent scoring. It 
assures tight joints, yet parts are easily 
separated. Wire lines and sheaves are 
protected from wear and corrosion, 
and a perfect seal is always assured, 
according to the manufacturers. Used 
on kellys, subs, drill collars, boiler con- 
nections, pumps, valves, refinery and 
pipe-line connections, and in assem- 
bling Christmas trees, “Bestolife” is 
said by the manufactuer to save time, 
labor, and money in the oil and refin- 
ing industries. 
The product is manufactured ex- 
clusively by I. H. Grancell, 2905 East 
First Street, Los Angeles, California. 
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Vertical Turbine Pump 
MPROVEMENTS in design of 
Pomona Vertical Turbine Pumps 
have been announced by the Pomona 
Pump Company, St. Louis, Missouri, 
and Pomona, California, and are said 





to eliminate hydraulic losses in pumps, 
thereby increasing efficiency. These im- 
provements, now included in all sizes, 
involve fundamental design changes in 
the guide vanes, the function of which 
is to alter, from horizontal to vertical, 
the flow direction of fluids being 
pumped. 

Inasmuch as the new guide vanes are 
an inherent part of the pump bowl 
assembly, it is not necessary for the 
owner of a vertical turbine pump to 
purchase a complete new pump in 
order to take advantage of the new 
design, the manufacturer points out. It 
is only necessary to substitute a new 
bowl assembly. 


Hunt All-Steel Heavy-Duty 
High-Pressure Valves 
UNT Tool Company, Houston, 
Texas, has announced the addi- 
tion of the Hunt All-Steel Heavy- 
Duty High-Pressure Valve to its series 








of line valves. This new series of line 
valves is of simple design, and features 
a reversible disk and seat of stainless 
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MACHINERY and EQUIPMENT 





steel. The seat is held in place by two 
standard A.P.I. rings. These rings, be- 
ing of lower brinell hardness than the 
disk, take the wear, assuring positive 
seal as the seat and disk wear. The 
same disk and seat will fit any of the 
various valves of the same size, whether 
screwed or flanged. 

The new Hunt valve is manufac- 
tured in both the 2- and 4-in. range, 
4000- and 6000-lb. test, screwed or 
flanged. Due to the compact design of 
this type valve, it eliminates unneces- 
sary connections and reduces space re- 
quirements to a minimum, the manu- 
facturer asserts. 

Construction is such, the manufac- 


To Fit 
Any 


Drum Diameter 


turer states, that it is unnecessary to 
remove the valve from the line to re- 
verse or renew the disk or valve. It is 
only necessary to remove the eight 
flange bolts, and raise the bonnet suffi- 
ciently to clear the seat. In addition to 
this feature, the manufacturer says, 
the valves can be repacked under pres- 
sure, as the bonnet top has a machined 
recess that seals the valve around the 
stem when it is in full open position. 


Hunt All-Steel Heavy-Duty High- 
Pressure Valves are manufactured ac- 
cording to the A.S.M.E. Code. 

Write to Hunt Tool Company, 
Houston, Texas, for complete details 
regarding this equipment. 


For 
All a 


".0_ ae Of Brakes 


Will not heat excessively, dust or 
smoke, even in unusually hard service. 


Grizzly Rotary Blocks can be subjected to extremely high temperatures without 


showing any sign of disintegrating. Due to the special asbestos-friction materials 


used in their construction; and the absence of cotton or other materials that 


scorch and burn; excessive heat from any source will not affect their smooth, 


positive braking action. Special binders that serve as a lubricant positively pre- 


vent "dusting" or smoking. Ask your supply dealer about the Grizzly Rotary 


Block Band Exchange. 
E. M. 


SMITH 


COMPANY 


600-650 South Clarence St., Los Angeles, California, U. $. A. 
Complete Stocks Maintained in Our Warehouses At: 


407 Velasco Street, Houston, Texas 


1621 East Yellowstone, Casper, Wyo. 1008 -S. E. 29th Street, Oklahoma City, Okla. 


Export Office: Continental Emsco Co., 30 Rockefeller Plaza, New York City. 
Distributed by Leading Supply Companies. 


GRIZZLY ROTARY BLOCKS 
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Prepare for Natural Gas 
Convention 


In preparation for the 37th Annual 
Natural Gas Convention, American 
Gas Association, New Orleans, Louisi- 
ana, May 4, 5, 6, and 7, 1942, the fol- 
lowing committees of the Natural Gas 
Section, A.G.A. met in Kansas City, 
Missouri, recently: 


General Program Committee—Burt 
R. Bay, chairman; president, Northern 
Natural Gas Company, Omaha, Ne- 
braska. 


Natural Gas Production Commit- 
tee—C. U. Daniels, chairman; vice- 


president, Oklahoma Natural Gas 
Company, Tulsa, Oklahoma. 

Natural Gas Transmission Commit- 
tee—B. M. Laulhere, chairman; techni- 
cal supervisor, Southern California Gas 
Company, Los Angeles, California. 

Residential Natural Gas Sales Com- 
mittee—C. B. Wilson, chairman; new 
business manager, Arkansas Louisiana 
Gas Company, Little Rock, Arkansas. 

Industrial and Commercial Natural 
Gas Sales Committee—D. W. Reeves, 
chairman; industrial sales manager, 
Oklahoma Natural Gas Company, 
Tulsa, Oklahoma. 


At this meeting plans were drafted 





or fluid cutting underneath. 


increased 2 to 5 times. 








DID ME A WORLD OF 6000 





LYNN C. HOLLOWAY, 
Houston, Texas 


F. M. WILSON, 
Wichita Falls, Texas 





Use LESS Material... 
Produce MORE Oil... 
with MARTIN PLUNGERS 


THE RINGS LAST LONGER— 


The one-piece Martin Plunger Body pro- 
vides the only positive support for plunger 
rings with no possibility of loosening up 


THE BODY LASTS LONGER— 


Machining individual ring grooves in solid 
metal makes a more durable body, elimi- 
nates many parts, and reduces corrosion. 


PUMP TUBES LAST LONGER— 


Martin’s resilient rubber and fabric pack- 
ing rings cause much less tube wear than 
harder materials. Tube life is generally 


Write for Illustrated Catalog 
or See Composite Catalog. 


SOLD ONLY THROUGH SUPPLY STORES 


THE OPERATION suc) 


Field Representatives: 


TOM HULETT, El Dorado, Ark. 
C. J. BAETEN, Wichita, Kans. 


J. WALTER WADE, Olney, Ill. 
HUGH ROBINSON, Blackwell, Ok. 
E. M. SCAGGS, Longview, Texas 


J. B. ALEXANDER, Odessa, Texas 
E. C. DILGARDE, Casper, Wyoming 
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Martin Martin 
Plunger Plunger 
With Body 
Rings in Without 
Place Rings 
Patent 
No. RE-20574 


JOHN N. MARTIN 
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for a program that will endeavor to 
solve the war emergency problems of 
the natural gas industry. It is planned 
to have full discussions on these prob- 
lems as they apply to production and 
transmission of natural gas as well as 
to the sale of natural gas. It is the pur- 
pose of the 1942 convention to look to 
the urgent questions of the hour and 
at the same time to plan for the future. 





Cavins Corporation 
Formed 


Franklin F. Jones has been named 
general manager of The Cavins Corpo- 
ration, a new Texas corporation serv- 


| 


icing the entire 
Mid-Continent area 
for the complete 
line of Cavins oil- 
well cleanout tools 
and specialties. 
Other officers of the 
organization are: 
Paul Cavins, presi- 
dent; Roy L. Arter- 
bury, vice-president 
and treasurer; K. S. 
Mandell, secretary. 
Operating headquarters of The Cavins 
Corporation are in Houston with offices 
and service crews at the following 
points in the Mid-Continent: Houston, 
Dallas, Corpus Christi, Odessa, Pampa, 
Kilgore, Texas; Lake Charles, Louis- 
iana; Artesia, New Mexico; Seminole, 
Oklahoma, and Ellinwood, Kansas. 
The new corporation succeeds The 
Cavins Bailer Service of Texas and all 
branches and agencies that have here- 
tofore handled Cavins products. 





F. F. JONES 





Tom Hallinan Joins 
Bullard Sales Staff 


Tom Hallinan for the last 7 years 
connected with the mining supply bus- 
iness in the Rocky Mountain area, has 
joined the sales staff 
of the E. D. Bullard 
Company, safety 
equipment special- 
ists. He will cover 
a territory from 
South Dakota as far 
south as El Paso, 
Texas, making his 
headquarters in 
Denver, Colorado. 

In addition to his 
training in first aid, 
Hallinan has made a specialty of elec- 
trical, chemical, and traffic problems, 
which experience will enable him to be 
of considerable value to a great many 
industries in the mountain states. 


The Denver office of the E. D. Bul- 
lard Company is in the Symes Building. 





TOM HALLINAN 
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Joins Marmon-Herrington 


In keeping with the national effort 
to cement hemispheric solidarity and 
promote the good neighbor policy, 
manufacturers and 
business firms, as 
well as the govern- 
ment, are devoting 
more attention to 
South and Central 
America. 

In this connec- 
tion the Marmon- 
Herrington Com- 
f pany has recently 
' added to its export 

W. H. KLETT staff, in direct 
charge of Latin American business, 
William H. Klett, who has had many 
years experience with the Spanish- 
speaking peoples. 

Klett, though a native-born Amer- 
ican, was educated in Mexico and did 
not really learn the English language 
until he returned to the United States 
as a young man. 

His automotive experience comprises 
the management of a large distributing 
firm in Mexico City and many years as 
district manager in Central and South 
America, as well as in the United States, 
for several prominent automobile man- 
ufacturers. 








Named to Important Post 
By Petroleum Co-ordinator 


Eugene L. Davis, division engineer 
for The Texas Company, has been 
granted a leave of 
absence to serve as 
chief of the pro- 
duction section in 
the Office of Petro- 
leum Coérdinator, 
Fifth District, 
which comprises the 
five western states. 
His headquarters 
will be Los Angeles, 
California. His 
place with The Tex- 
as Company will be 
filled by Norman Wells. Also in the 
Coérdinator’s Office at Los Angeles are 
Ed Jussen, formerly with Union Oil 
Company, who is assistant to the di- 
rector; Com. W. H. Osgood; Eugene 
D. Hardison, also from Union Oil 
Company, is petroleum production 
analyst; William Kleinman, who until 
recently was with the umpire’s office, 
Harry Scarborough, from the Oil Pro- 
ducers’ Agency, and Charles Moore, 
once with Chanselor Canfield Midway 
Oil Company and more recently in 
private consulting work, are assistant 
petroleum analysts; Reed W. Garman, 
formerly with the Union Oil Com- 
pany, is assistant chief of the natural 
gas and gasoline section. 





E. L. DAVIS 
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D. P. Bailey, Director of 
Refining, District 2 


The appointment of Douglas P. 
Bailey as director of refining for Dis- 
trict 2, with headquarters at Chicago, 
has been announced by Deputy Defense 
Petroleum Coérdinator Ralph K. 
Davies. 


District 2 embraces the states of 
Ohio, Kentucky, Tennessee, Indiana, 
Michigan, Illinois, Wisconsin, Minne- 
sota, Iowa, Missouri, Oklahoma, Kan- 
sas, Nebraska, South Dakota, and 
North Dakota. 




















“CABLED” ASBESTOS YARNS, 
specially selected, make up the 
backbone of J-M 420. Tough, dur- 
able, uniform, they effectively 
resist the extreme high temperaq- 
tures of brake action. 








HEREVER used, J-M 420 
Rotary Lining delivers 
these four important advantages: 


Unusually even feed-off, giving better 
control of drilling... 

Higher braking efficiency, even at ex- 
treme temperatures caused by heavy 
loads... 


Longer life, under any conditions... 


Less rim scoring, making drums last 
longer ... 


Bailey has been active in the petro- 
leum industry since 1922, when he 
went to work with the Standard Oil 
Company of Indiana. In 1927 he be- 
came connected with The Texas Com- 
pany and, with the exception of a 
period from 1934 to 1940 during 
which he was superintendent of a re- 
finery in France, has been with that 
company ever since. 


The new appointee is a native of 
Austin, Texas, and a graduate of the 
University of Texas in chemical en- 
gineering. His experience has included 
laboratory research and refinery super- 
vision. 





COMPACT WEAVE, An improved 
weaving method, developed after 
years of research, locks the asbes- 
tos yarns tightly . . . forms a solid 
woven structure. There are no 
layersor plies toseparatein service. 














IMPREGNATED with special heat- 
and oil-resisting compounds and 
COMPRESSED under tremendous 
pressure, J-M 420 is unusually 
rugged, dense and long wearing. 











In every major oil field in the 
country, J-M 420 Lining is helping 
keep braking efficiency high, oper- 
ating costs low. Owners, operators, 
drilling crews all agree, ‘““You can’t 
beat it for continued dependable 
performance on the job!” A tryout 
on your own rigs will convince 
you. For details, write for brochure 
FM-10A. Johns-Manville, 22 East 
40th Street, New York, N. Y. 


JMi Johns-Manville 420 ROTARY LINING 




















H. E. Gross to 
Co-ordinator's Staff 


Henry Emmett 
Gross has joined the 
office of Petroleum 
Coérdinator for 
National Defense 
as associate petro- 
leum production 
analyst in the Chi- 
cago office. He has 
been associate pro- 
fessor of petroleum 
engineering at the 





H. E. GROSS 


A. and M. College of Texas since 1938 
and for the two previous years was 
assistant professor of petroleum engi- 
neering at the University of Okla- 
homa. Earlier he was with the Shell 
Oil Company in Kansas, Oklahoma, 
California, and Texas and had been on 
the engineering staff of the Pacific 
Western Oil Company in California. 
Gross was graduated with a B.S. de- 
gree in mining engineering from the 
Missouri School of Mines in 1928 and 
an M.S. degree in mining engineering 
from the University of Illinois in 1933. 
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@ Making adequate service immediately available at the 
most important centers, is ‘‘Defense Strategy’’ because 
it helps to insure American industry’s ability to produce 
more ... faster. That’s why the Twin Disc Clutch Com- 
pany has continued to expand its service facilities until 


7 factory-controlled branches manned by fully equipped 
field engineers ready to assist and advise you on any 
clutch or hydraulic drive problem. 


30 parts and service stations, with competent help ready... 
will help you to prevent shut-downs or serious delays due 
to unforeseen accident or the breakage of any clutch part. 
This extra protection is yours when you specify ‘‘Twin Disc 
Clutches.”” Twin Disc CLUTCH CoMPANyY, 1329 Racine 
Street, Racine, Wisconsin. 


THE 








A.P.i. Mid-Year Meeting at 
Oklahoma City, May 25-28 


The Twelfth Mid-Year Meeting of 
the American Petroleum Institute will 
be held in the Oklahoma Biltmore Ho- 
tel at Oklahoma City, Oklahoma, May 
25, 26, 27, and 28. 

Group sessions of the Divisions of 
Production and Refining are scheduled 
for the morning and afternoon of 
Wednesday, May 27, and Thursday, 
May 28. A General Session luncheon 
will be held on Wednesday at noon. 
Wednesday morning the Institute’s 
Board of Directors will hold its regular 
semi-annual meeting. Monday, May 25, 
and Tuesday, May 26, will be devoted 
to committee meetings. 





Moorlane Company 
Acquires Braden Steel 


W. D. Moorer, president of the 
Moorlane Company, Tulsa, Oklahoma, 
has announced acquisition of Braden 
Steel Corporation of Tulsa, Oklahoma, 
as a wholly-owned 
subsidiary, from: 
the Colonial Trust 
Company of Pitts- 
burgh, Pennsyl- 
vania. The Moor- 
lane Company was | 
organized in 1929 # 
to distribute” 
equipment to the 
oil industry. With 
the acquisition of 
the Braden com- 
pany, which was 
organized in 1923, 
the list of manu- 
factured products will now include the 
well-known line of Braden “Weather 
Proof” sectional steel buildings, engine 
houses, power buildings, machine 
shops, gasoline plants, ventilators, 
metal clad doors, portable meter houses, 
loading racks, etc. 

The Moorlane Company in addition 
to its pipe fabri- 
cating equipment 
and machine shop 
will now have 
35,000 sq. ft. of 
plant with mod- 
ern fabricating 
facilities for light 
structural steel 
» and sheet metal 
work. 

With the ex- 
panded personnel 
and increased 
manufacturing 
facilities it is the 
plan of the management to participate 
in structural steel fabrication for na- 
tional defense projects, in addition to 
employing its shop facilities in defense 
work. This expansion will also provide 





W. D. MOORER 





JACK HENDRICKS 
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better service to the oil industry. 


Braden Steel Corporation will con- 
tine to be operated as an independent 
unit retaining all present personnel 
and management, supplemented by the 
management and facilities of Moorlane 
Company. Officers are: W. D. Moorer, 
president; S. D. Hunt, vice-president; 
H. S. Medlin, secretary-treasurer; James 
C. Pharr, assistant secretary; L. T. 
True, assistant treasurer. Jack Hend- 
ricks will be manager of Braden’s Tulsa 
plant. J. G. Mathews is Tulsa sales en- 
gineer. The company will maintain a 
sales office in Houston, Texas, at 229 
Shell Building, with R. W. (Bob) 
Rogers as resident manager. Moorlane 
has branch offices and warehouses at 
Kansas City, Missouri, and Amarillo, 
Texas, and these offices will also repre- 
sent Braden Steel Corporation. 





Oakite Expands Facilities 


Oakite Products, Inc., manufacturers 
of industrial cleaning materials, has an- 
nounced the addition of two newly 
created divisions to _ 
its field service 
facilities. 

The New Eng- 
land Division, with 
headquarters in 
Hartford, Con- 
necticut, is headed 
by T. R. Smith, 
newly appointed di- 
vision manager, 
who will supervise the activities of the 
11 men comprising this division. The 
second new Oakite Division is the St. 
Louis and South- 
western Division, 
which will have its 
headquarters in St. 
Louis. S. C. Shank 
has been selected to 
fill the post of di- 
vision manager and 
direct the activities 
of the 12 men of 
this division. 

Smith has served 
for the last 16 years as an Oakite serv- 
ice representative in a major eastern 
industrial area, whereas Shank has cov- 
ered a mid-western territory since 
1930. 





T. R. SMITH 





S. C. SHANK 





Resigns As Association 
Head 


The January meeting of the Petro- 
leum Industries Association was held 
in the Marine Room of the Plaza 
Hotel, Corpus Christi, Texas. 

Dr. Don L. Harlan of The Texas 
Company, Freer, Texas, presented a 





paper on “Gravel Pack and Repressur- 
ing Operations.” 

The president of the association, 
R. L. Peurifoy, tendered his resigna- 
tion and since has departed for Wash- 
ington where he will be field represen- 
tative for the National Defense Divi- 
sion of the United States Office of 
Education for the duration of the war. 





Stevenson Promoted by 
American Meter 


George Stevenson, sales engineer, has 
been appointed assistant manager of 
American Meter Company’s Pacific 


| 








J. 1. Case Co., Racine, Wis. 








These new Models “DE” and “LAE” 
are built for even greater endurance 
and carefree dependability than 
prior models which made oilfield 
history. New radiators give greater re- 
serve of cooling capacity for summer 
heat. Improved oil pump, strainer, and 
delivery ducts insure positive oiling 
under wider extremes of heat and cold. 
Four-ring pistons divide ring wear, defer 
ring replacement. Case-built, full-sealed 
magneto offers the utmost in dependable 
ignition. Case-built oil-bath air cleaner 
and new long-lived shaft seals guard en- 
tire engine against dust. Automatic cut- 
outs prevent damage if engine tempera- 
ture goes up or dil pressure goes down. 
Get full details from your distributor. 


CASE 
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Coast factory and sales service with 
headquarters in Los Angeles. 

The promotion comes in recognition 
of Stevenson’s 14 years of able service 
with the company. After attending 
California Teachers’ College in San 
Francisco, he joined the office force of 
American Meter Company’s braneh in 
that city. By 1930 he had become 
general office clerk, and six years later 
was appointed sales engineer and trans- 
ferred to the Los Angeles branch. 

Stevenson is a member of the Amer- 
ican Gas Association, the Pacific Coast 
Gas Association, and the California 
Natural Gasoline Association. 


Pumping Power 


STEPs AHEAD 







































“DERRICK” 


CHROME CLAD 
STEEL TAPES 




























p's the ideal tape for 
jimen who work on a 
rderrick. It's easy to read. 
‘Jet black markings show 
"up prominently against a 
‘satin chrome surface that 
‘won't rust, crack, chip or 
‘peel. The narrow (%4”) 
' line reduces wind resist- 
ance. Order from your 
supply house. Write for 
| free Catalog today. 


oilm 





Large end ring and 
hook permit rapid, ac- 
curate measuring of 
casing standing up- 
right in a derrick. 





Wdallsh 


SAGINAW, MICHIGAN 


New York City 


TAPES - RULES . 










PRECISION TOOLS 





Eleven ten-year men at the Franks 
Manufacturing Corporation of Tulsa, 
Oklahoma, are shown examining a 
drawing of the first truck-mounted 
well-servicing unit produced by 
Franks. The firm recently celebrated 
its tenth anniversary as a manufac- 
|turer of truck-mounted well-drilling 


|and servicing units. 


Look Back Decade to Beginning of Company 


H. H. Franks, front row, left, pres- 
ident of the company, is describing 
the drawing to James Turner, Preston 
A. Pendergraft, Milt Rutledge, Jesse 
McPike, Bud Johnson, and Aaron A. 
Marlow, front row; and Carl White, 
Jr., vice-president and part owner, 
William Newhouse, R. E. Kirberger, 
Mike Pallein, Edward Masek, and 
Arthur Conwell, back row. 





Extension to Clark Plant for Marine Engine Manufacture 








The 200-ft. extension to the Clark 
Brothers Company plant at Olean, N. 
Y., shown in the accompanying illus- 
tration, has been completed to house 
| the manufacture of large triple-expan- 
sion marine steam engines, in connec- 
tion with the defense program. 

The new marine engine is the largest 
| Clark has ever built, the 2500-hp. unit 
| being 22 ft. high, 23 ft. long, and 16 
| ft. wide. Stroke is 48 in. and speed 
76 r.p.m. 





Add to Dallas Plant 


Wyatt Metal and Boiler Works, 
Houston and Dallas, Texas, has added 
a modern shop office to its plant at 
Dallas. Ceilings and walls of this new 
office are insulated against all shop 
noises, vibrations, and heat. Special 
offices have been included in the build- 
ing for visiting inspectors or plant 
men. Shower baths, lavatories, and 
lockers are provided for all employees. 
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A. W. Herrington 
New President S.A.E. 


A. W. Herrington has been chosen 
president of the Society-of Automotive 
Engineers, according to a recent an- 
nouncement, and will guide the efforts 
of that important organization during 
the first year of America’s active par- 
ticipation in the war. He is the head of 
the Marmon-Herrington Company, In- 
dianapolis, Indiana, manufacturers of 
automotive equipment for civilian and 
military services. He is also chairman 
of the board of directors of the Merz 
Engineering Company, a Marmon- 
Herrington subsidiary, specializing in 
the manufacture of precision gauges, 
instruments, and machines. 








A. W. HERRINGTON 


Herrington, who was elected over- 
whelmingly by the members of the 
Society, is eminently fitted for the job. 
Few men in the industry are more 
widely known and respected for out- 
standing accomplishment in the field 
of automotive engineering—and his in- 
timate acquaintance with military 
transport problems throughout the 
world, gained during the first World 
War and since that time in frequent 
business trips to Europe, North Africa, 
and the Near and Far East, will be of 
inestimable value to the country in the 


difficult days ahead. 


Herrington was born in Coddenham, 
England, and came to America at the ; : o e 
age of five. : re na q oe) _t 

Herrington was in active service i Raa i. ig a 23 : 
with the U. S. Army in the World War 3 : “ae a , 
from October 15, 1917, to September : BAERS 98 8 
30, 1919. 

On March 14, 1931, he became asso- 
ciated with the late Walter Marmon, 
as vice-president and chief engineer of 
The Marmon-Herrington Company at 
Indianapolis, Indiana, in the design and 
manufacture of high-traction automo- 
tive vehicles of all types. On August 
27, 1931, he became president of the 
company, Marmon becoming chairman 
of the board of directors. 
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To remove and prevent boiler 
scale and corrosion—Use 


SAND-BANUM 





The 
Entirely 
Different Boiler 
and Engine Treatment”’ 






It's the safe and certain way. 
and so economical. 


The simple and certain method of 
keeping 


DIESELS 


and other radiator cooling sys- 
tems free from scale and rust— 
Use 





Increases Engine Efficiency—and 
reduces maintenance costs. 





OUR PRODUCTS 
Described in the 
COMPOSITE CATALOG 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza 
New York City 


Stocks carried by 


WESTERN SAND-BANUM COMPANY 
Houston, Texas Fresno, California 


and at other convenient points including 
leading supply houses 
o 
Export Representatives 
PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York City 
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Cathodic Section of P.1.E.A. Holds Meeting 









Pee 





Luncheon of Cathodic Section, Petroleum Industry Electrical Association 


The Cathodic Section of the Petro- 
leum Industry Electrical Association 
held a corrosion conference in Kansas 
City, Missouri, January 15 and 16. 
Keyed to National Defense this group 
of corrosion engineers presented papers 
and discussions dealing with better 
ways of preserving the facilities of the 
oil and gas industry against the rav- 
ages of corrosion. 

F, J. Neuner, vice-president of Pan- 
handle Eastern Pipe Line Company, in 
his luncheon address emphasized the 
importance of being prepared to meet 
every demand of our defense program. 

Stephen E. Shoup, field representa- 
tive of the O.P.M. at Kansas City, de- 
fined the scope of order P-98. 

“Cathodic Protection in Peat Bogs” 
was discussed by W. T. Pyott. Corro- 
sive action is attributed to organic 
acids resulting from decaying vegetable 
matter. Cathodic protection was shown 
to build up an alkaline condition 
that not only stops the acid attack but 
creates an environment adverse to sul- 
phate reducing bacteria. 

Predicting corrosive soil areas was 
discussed in the following papers: 
“Methods of Determining Pipe Cor- 
rosivity Due to Soil” by Paul F. Marx, 
and “The Value of the Radio Balance 
in Conducting Soil Surveys” by Wil- 
liam E. Huddleston. “A Practical Ap- 
plication of Zinc Anode Protection to 
an 18-in. Pipe Line” prepared by C. L. 
Brockschmidt, presented some factual 
evidence that corrosion engineers have 
long been seeking. 

Guests of the association who pre- 
sented papers were F. A. Few and G. R. 
Scrivner of the Southwestern Bell Tel- 
ephone Company. These papers dealt 
with the mitigation of electrolysis on 
buried unprotected cables in both large 
and small town plants. 


Plans were made for the annual 
meeting of the Petroleum Industry 
Electrical Association April 21, 22, and 
23 at Shreveport, Louisiana. A cordial 
invitation was extended to all who are 
interested in mitigating corrosion to 
attend the meeting of the Cathodic 
Section. 





W. A. Wirene Appointed 
by G-E 


The appointment of W. A. Wirene 
as assistant sales manager of the Pe- 
troleum, Chemical, Mining, and Steel 
Mill Section of the General Electric 
Industrial Department has been an- 
nounced by J. E. N. Hume, G-E 
commercial vice-president. 

A native of Co- 
lumbia, Iowa, Wi- 
rene was graduated 
from Towa State 
College in 1925 
with a bachelor of 
science degree in 
electrical engineer- 
ing. In August, 
1925, he joined 
General Electric as 
a student engineer 
on the company’s 
“test” course at Schenectady. A year 
later he entered the sales training 
course, and was later transferred to 
the G-E Industrial Department. 

Early in 1927 he became a sales- 
man’s assistant in the Industrial De- 
partment of the company’s Chicago 
office, and later in that year became a 
salesman in the Kansas City, Missouri, 
office. In July, 1940, Wirene returned 
to Schenectady as sales engineer of the 
Petroleum and Chemical Section of 
the G-E Industrial Department, the 
position he held until his recent pro- 
motion. 





W. A. WIRENE 
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Fluor Adds Research and 
Development Laboratory 


By action of its board of directors, 
The Fluor Corporation, Ltd., through 
J. S. Fluor, Jr., announces two impor- 
tant additions to its facilities in an ex- 
pansion move that will provide an add- 
ed wing to the company’s main office 
building to house its expanding engi- 
neering department and the construc- 
tion of a new building to house the 
company’s new research and develop- 
ment laboratory. The addition of the 
wing to the parent building marks the 
third such addition to the structure 
and the second addition to the engi- 
neering department wing since the 
company occupied its new office build- 
ing in September, 1940. 

According to executives of the com- 
pany, the erection of the new research 
and development laboratory building 
marks an undertaking long planned to 
widen and round out the company’s 
scope for service to the oil and gas in- 
dustries. Facilities will be provided for 
the observation and study of the be- 
havior of gases under high pressures 
and for the study of the many com- 
plex problems of modern refining proc- 
esses, particularly those of isomeriza- 
tion and alkylation. Likewise, studies 
cf the problems related to recovery of 
natural gasoline and light hydrocarbon 
fractions from field gases, gas treat- 
ment, and gas cleaning will be under- 
taken. 

The building will contain the latest 
and most modern laboratory equipment 
and a feature will be an air-condition- 
ing system for the maintenance of con- 
stant temperature control at 77°F., 
plus or minus 2.5°F. A dog-leg, con- 
crete apron 15 ft. by 8 ft. by 80 ft. will 
provide a foundation platform where 
pilot plants can be erected at will to 
carry into commercial practice the ex- 
perimental work conducted in the labo- 
ratory. Also included will be a steam 
plant to provide 150-lb. working pres- 
sure steam for general research work. 
The initial expenditure for the build- 
ing and laboratory equipment will be 
$25,000. Research and development 
will be under direction of A. J. L. 
Hutchinson, chief process engineer, 
assisted by Ira C. Bechtold, F. W. Bell, 
and Ernest Moncrief. 

The engineering department wing, 
to be added to the parent office build- 
ing at a cost of $10,000, will provide 
added office space for additional drafts- 
men as well as a number of private 
offices for the engineering department. 
Construction of this unit, as well as 
the research and development labora- 
tory building, is under way with com- 
pletion scheduled for April. 
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ORE AND MORE 
OPERATORS 


4 are installing - 

Vortox Air 
Cleaners—on large 
compressor engines, 
on pumping station 
equipment, on trucks 
and tractors—to in- 
sure an uncontami- 
nated air supply 
month in and month 
out. Here’s why: 





OIL TYPE SELF-WASHING 
PNT ae NL 


WATER & Se 


YOU TOO 


v 
uy CAN READ WATER 


We have published a veritable water 
library—a fund of information on 
water treatment. 


“Organic Methods of Scale & Corro- 
sion Control,” an authoritative 32-page 
treatise by David W. Haering, with 22 
charts and photographs. 

“Cooling Waters’’— a 48-page booklet 
of articles on scale and corrosion in cool- 
ing systems. 

“H-O-H Lighthouse Reprints’’— 48- 
page catalog containing a selected digest 
of articles on water treatment. 

“The Solution of Your Proportioning 
Problem”’—describes the popular Haering 
equipment for proportioning and sampling. 





“Steam and Return System Control.” 
“Refrigerating Brines.” 
““Chrom Glucosates.”” 


Write today for any of these and ten other 
booklets on water treatment for Power Plants, 
Refrigeration Plants, Petroleum Industry, 
Process Industries, Public Building and 
Transportation Industries. 


Oi i et 


MVALIN ea CO.,INC. 


GENERAL OFFICES: 
CHICAGO, 


205 West Wacker Drive 
ILLINOIS 
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on a thousand Battle 
Fronts Before the 
War began! 





Fives since the discovery of oil, The 
Petroleum Industry has constantly develop- 
ed new weapons to conquer the inexorable 
forces of Nature. New materials ...new 
equipment... new methods... already 
proved and accepted have prepared it for 
the present emergency. Whereas other in- 
dustries have had to re-tool to meet the 
emergency of war, the Petroleum Industry 


is ready NOW! 


A typical example in 
Petroleum Industry pre- 
paredness is the CHIK- 
SAN All-Steel Rotary 
Hose... developed and 
proved long before ma- 
terial shortages were 
even dreamed of. Cur- 
tailment of rubber, there- 
fore, need work no hard- 
ship on the driller. . . it 
need not retard needed 
drilling of new wells... 
because CHIKSAN Ro- 
tary Hose has already 
proved its ability to 
serve in this field! Hun- 
dreds are now in use as 
standard equipment. 


4” and 5” Sizes for 
DRILLING SERVICE 


3” for STANDBY and 
PRESSURE SERVICE 
45° - 50° - 55’ - 60’ 
STANDARD LENGTHS 


LONGER LENGTHS 
to ORDER 


GULF ENGINEERS, INC. 


Distributors in Texas, Louisiana, Arkansas and 





New Mexico. 


WELL EQUIPMENT MFG. CO. 


Distributors in Oklahoma and Kansas. 


ChIKSHN TOOL COMPARY 


BALL BEARING SWING JOINTS 
for ALL PURPOSES 





BREA, CALIFORNIA 


ALL-STEEL ROTARY HOSE 
CIRCULATING HEADS - MUD GUNS 
THREE-WAY DISC BIT 
STANDARD and HEAVY DUTY REAMERS 
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Walter Geist to Head New 
Allis-Chalmers Department 


Walter Geist, vice-president of the 
Allis-Chalmers Manufacturing Com- 
pany, is to head a new department, es- 
tablished to coérdinate the company’s 
sales policies, according to an announce- 
ment made by W. C. Buchanan, com- 
pany president. 


“The matters of sales and sales or- 
ganization have become very complex 
because of the company’s all out war 
effort which puts practically its entire 
productive capacity at the disposal of 
the Army, Navy, Air Corps, and the 
vast number of manufacturers pro- 
ducing material vital to our war ef- 
forts,” said Buchanan, “and the re- 
sulting problems make necessary this 
new centralized administrative 
department.” 


sales 


The duties of this department will 
be not only to formulate and put into 
effect sales policies, but also to corre- 
late and unify the selling activities 
for all the company’s 1600 products, 
with the exception of those of the 
Tractor Department. 





New York Nomads Elect 
Officers 


The New York Chapter of Nomads 
recently elected officers for 1942 as 
follows: President, Russel D. Heath; 
vice-president, I. Frank Brown; secre- 
tary, Val R. Wittich; treasurer, F. J. 
Olson; sergeant-at-arms, A. V. Simon- 
son; assistant secretary, Charles J. De- 
lay; assistant treasurer, Herb E. Ma- 
land; assistant sergeant-at-arms, G. B. 
Flanigan; and new members of the 
board of regents, James A. Thomas 
and J. H. Baird. 





Chemists Elect New 
Officers 
M. C. Van Gundy, The Texas Com- 


pany, Houston, Texas, was recently 
elected chairman of the Southeastern 
Texas Section, American Chemical 
Society. Other new officers are: G. R. 
Gray, Humble Oil and Refining Com- 
pany, Houston, chairman-elect; L. M. 
Blenderman, The Texas Company, 
Port Arthur, vice-chairman; E. P. 
Doremus, Jr., Shell Oil Company, Inc., 
Houston, secretary-treasurer; and R. 
H. Price, Pan American Refining 
Company, Texas City, A. J. Hartsook, 
The Rice Institute, Houston, and I. S. 
Cliff, Shell Oil Company, Inc., Hous- 
ton, councillors. 

The next meeting of the Society will 
be held in Port Arthur on February 
17. After a dinner at the Goodhue 
Hotel, S. D. Kirkpatrick, editor of 
Chemical and Metallurgical Engineer- 





ing, will speak on “Chemical Industry 
Under Arms”. L. O. Crockett, Gulf 
Oil Corporation, Port Arthur, is in 
charge of arrangements for the dinner. 
In his talk, Kirkpatrick will show how 
cur productive capacity is meeting th: 
demands of war and what must be 
done before the “Victory Program” 
becomes a reality. He will also discuss 
the effect on the chemical industry and 
profession when industries are demobil- 
ized for peaceful pursuits. 





Dallas Engineers Hear 
Story of Safety Valves 


The new importance of the tubing 
safety valve since the U. S. entered the 
war was the subject covered by John 
O. Farmer of Otis Pressure Control, 
Inc., at the weekly meeting of the Dal- 
las Petroleum Engineers’ Club, Jan- 
uary 30. The development of the 
safety valve was traced from the orig- 
inal “Storm Choke” used in coastal 
wells, to the present fully automatic 
Otis Tubing Safety Valve. This valve 
is very much in demand to prevent 
wells from running wild in case of 
bembing or sabotage. Considerable in- 
terest was shown in this now all-im- 
portant use of these valves. 

The positive, yet simple, operation 
of the two types was described. The 
difference between the Velocity Type 
B and the Pressure Differential Type C, 
was clearly shown by use of slides. 

Farmer stated that production was 
now geared to meet the demands of 
the emergency and that all orders are 
being taken care of promptly. 





Plomb Tool Company 
Adding to Facilities 


Now nearing completion, another 
substantial addition to the Plomb Tool 
Company factory at Los Angeles, Cali- 
fornia, again emphasizes the all-out 
efforts of the company to mect in- 
creased hand tool demands for both 
regular users and the war emergency 
—efforts that have resulted in a sched- 
uled 1942 production more than four 
times that of 1940, according to Plomb 
officials. 

The new expansion consists of a 
multi-story steel and brick addition to 
the main factory building, designed to 
house various facilities including addi- 
tional manufacturing space, a large 
cafeteria for employees, and other em- 
ployee facilities. 

Increases in scheduled production 
show that in contrast to deliveries of 
2,206,000 in 1940, 9,133,000 Plomb 
tools representing more than 1200 
kinds will be produced in 1942. 

The additional facilities now being 
built will be completed by early spring. 
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F. S. Clark Visits 
Mid-Continent 


F. S. CLARK 


F. S. Clark, Bethlehem, Pennsyl- 
vania, in the advertising department of 
the Bethlehem Supply Company, re- 
cently made a visit to the Mid-Con- 
tinent area, developing information 
relative to supply company activities. 





New Varec Foundry 
in Operation 


The furnaces of the new “Varec” 
foundry are now in full operation fol- 
lowing the dedication ceremonies re- 
cently. In line with the expansion 
program initiated by Frank V. Long, 
president of The Vapor Recovery Sys- 
tems Company, Compton, California, 
manufacturers of tank equipment, gas 
control, and safety devices, the foun- 
dry is the fifth integral unit to be 
added in recent months. The ware- 
house, enlarged machine shop, welding 
and shipping units were completed 
early in October. All “Varec” prod- 
ucts are now manufactured “under 
one roof.” 





SAE Establishes West 
Coast Branch Office 


The Society of Automotive Engi- 
neers, Inc., has announced the estab- 
lishment of a West Coast branch office 
to meet the increasing needs of the 
society’s membership in the four Pa- 
cific Coast states. The new office, under 
the direction of E. F. Lowe, SAE as- 
sistant general manager, is at 530 West 
Sixth Street, Los Angeles, California. 

The establishment of the new office, 
it was announced by John A. C. War- 
ner, SAE general manager, makes the 
services of the society more available 
to members on the Pacific Coast and 
the society’s Southern California, 
Northern California, Oregon, and 
Northwest Sections. 
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W. are definitely interested in seeing that you, our 
customers and prospects, get prompt delivery and installa- 
tion of our Otis Tubing Safety Valves. 

There may be an occasional delay. We, on our part, are 
using every effort to manufacture and get them to you when 
you want them and where you want them. 

With our own plant working night and day, together with 
the help of some of the finest machine shops in the South- 
west, we are now able to meet reasonable delivery dates. 

Needless to say, the same Otis quality that has made Otis 
Sub-Surface Controls famous will not suffer as a result of 
this stepped-up production. 

The Otis Tubing Safety Valves are positive Sub-Surface 
protection against wells “running wild” in the event the sur- 
face connections become damaged from any cause. 

There are two distinct types. The TYPE B is actuated by 
—— in Velocity and is used in wells with a steady flow. 
The TYPE C is actuated by Pressure Differential and is 
adaptable to wells with a surging flow. The instant the par- 
ticular bottom hole conditions change, from any cause, the 
valves automatically shut off all flow through the tubing . . . 
a sure safeguard against disaster. 

After surface repairs are made, the valves can easily be 
reopened with a new Otis Equalizing Sub which equalizes 
pressure across the valves and permits production to start 
again. 

Otis Tubing Safety Valves are easily and quickly installed 
on an ordinary steel measuring line, under pressure. Otis 
Service Crews are available for installations in every major 
oil field. 


Write for complete details and information— we're in business to cooperate 


OTIS PRESSURE CONTROL, INC. 


DALLAS, TEXAS 


Branches: Houston, Texas; Hobbs, New Mexico; 
New Iberia, Louisiane 


Representatives: Otis Eastern Service, Inc., 
Wellsville, New York; Western Pressure Con- 
trol, Inc., Los Angeles and Bakersfield, 
Coalifornia 


Export Office: 74 Trinity Place, New York City 
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TEMPERATURES 
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WALL CLEANING 
GUIDES 


| 
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EXPENSIVE 
RE-CEMENTING:. 
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SEND FOR 3 
BULLETIN 102 





BRUCE KENNETH 
BARKIS WRIGHT 


Weld (buopletion Speetabes rz 
Makers of 


B and W Wall Cleaning Guides 


Gulf Coast & Foreign Distributors of 
NELSON Pre-Packed Gravel LINERS 
WILLIS ROTARY CHOKES 


WEST COAST 
3545 CEDAR AVENUE 
LONG BEACH. CALIFORNIA 
TELEPHONE: LONG BEACH 4.8366 


GULF COAST 
1105 COMMERCE BUILDING 
HOUSTON, TEXAS 
TELEPHONE: PRESTON 9782 








Landis Machine Company 
Completes Addition 


The Landis Machine Company has 
completed an addition to its plant in 
Waynesboro, Pennsylvania, to facili- 
tate present operations and materially 
increase its manufacturing capacity. 


The new addition includes a large 
structure 60 ft. by 350 ft., which will 
house a new erecting floor and ship- 
ping department. A wing, 50 ft. by 
80 ft., extending from the main struc- 
ture at the shipping department will 
house a box and crate manufacturing 
department as well as a lumber storage. 
A second building 30 ft. by 60 ft., 
one-story in height, and made entirely 
of brick and reinforced concrete, pro- 
vides a convenient means for the 
storage of chips and cuttings. 


The main structure, which will 
house the assembly and the erecting 
departments, is made of brick, con- 
crete and steel. 


The new addition adds approximate- 
ly 25,000 sq. ft. of floor area to the 
company’s plant. Its completion per- 
mits the relocation of several depart- 
ments so that parts handling is reduced 
to a minimum thus assuring increased 
operating efficiency. The new erecting 
floor further provides a modern well- 
lighted plant for building the new 
Landis Precision Thread Grinder, which 
the company recently announced it 
would manufacture in addition to its 
extensive line of thread cutting ma- 
chines, thread cutting die heads, and 
collapsible taps. 





Jack Pew Heads Dallas 
Petroleum Club 


At a recent meeting of the board of 
directors of the Dallas Petroleum Club, 
Jack Pew was elected president to suc- 
ceed Retiring President H. S. Moss. 
The new vice-president is Ray Hub- 
bard, and the secretary-treasurer is 


E. L. Wilson. 


The 12-man board of directors of 
the club is so elected that one-third of 
the membership retires at one time. 

Directors elected at a previous din- 
ner meeting were Ray Hubbard, Jake 
L. Hamon, W. E. Wrather and W. H. 
Wildes, who succeed L. S. Sinclair, 
R. L. Foree, Eric Schroeder, and George 
A. Hays. 





E. R. Brown Passes Away 


E. R. Brown, Dallas, Texas, chairman 
of the board of the Magnolia Petroleum 
Company, and a director of the Socony- 
Vacuum Oil Company, Inc., died in 
New York City January 25. He was 73 
years of age. 









Brown was employed in July, 1894, 
by the Standard Oil Company of New 
York at its Olean, New York, refinery 
as a yard man. This was his first connec- 
tion with the petroleum industry. Later 
he became assistant superintendent of 





E. R. BROWN 


the plant, and in 1897 he was brought to 
Texas by the J. S. Cullinan Company to 
superintend the construction and later 
to operate a refinery at Corsicana, the 
state’s first refinery. He succeeded J. S. 
Cullinan as manager of the company 
when the latter moved to Beaumont to 
organize The Texas Company. When 
the Magnolia Petroleum Company was 
organized in 1911 Brown was one of the 
original trustees and was elected vice- 
president. In 1914 he became general 
manager as well as vice-president, and 
in 1924 was elected president. Since 
1933 he has been chairman of the board 
of directors of both the Magnolia Pe- 
troleum Company and the Magnolia 
Pipe Line Company. 


In 1925 the Magnolia Company be- 
came an affiliate of the Standard Oil 
Company of New York. Brown was 
elected a vice-president and a director 
of that company in 1925 and was 
elected vice-chairman of the board in 
1931. When the Vacuum Oil Com- 
pany and Standard Oil merged, Brown 
was elected a vice-president and direc- 
tor of the Socony-Vacuum Oil Com- 
pany, Inc. 





Technical organization located in 
Southwest wishes to employ a chief 
draftsman and a number of senior 
draftsmen familiar with general pe- 
troleum and chemical plant design. 
Give complete details of personal 
qualifications, technical training, ex- 
perience, references, and salary de- 
sired. Include a recent photograph. 
Address Box M, care The Petroleum 
Engineer, P.O. Box 1589, Dallas, Texas. 











THE PETROLEUM ENGINEER, February, 1942 












Great industrialists, professional, 
financial and commercial mcn, to- 
gether with America’s masses, gasped 
and then applauded when our Chief 
Executive announced National De- 
fense plans and how the staggering 
budget of “52 Billions in ’42” would 
be used. 


All agreed that while it was a “big 
order,” it could and would be filled. 
We can expect and will willingly 
accept any extra burdens or incon- 
veniences this vast program d>- 
mands. Our only release is in doing 
the job thoroughly and quickly. In 
so doing our burdens will not long 
endure, then we, all of us, may retu-n 
to our accustomed, normal routine 
of life. To this end we pledge our 
full effort. 


ALABAMA 
Hotel Admiral Semmes............ Mobtle 
Hotel Thomas Jefferson...... . Birmingham 


DISTRICT OF COLUMBIA 











Hotel Washington............ Washington 
ILLINOIS 
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Tom Sharp Forms Own 
Company 


Tom Sharp, Gulf 
Coast agent for 
Cavins Corporation 
for the last 12 
years, has formed 
the Tom Sharp, 
Inc., well-service 
company. The new 
company will offer 
bailer and well 
cleanout service in 
the Gulf Coast 
area. TOM SHARP 


In addition to the Houston office 
and service plant, the Lake Charles, 
Louisiana, branch, under the direction 
of Darrel H. Blair, will service that 
section of the Gulf Coast. 


The new company will have addi- 
tional well-servicing equipment to an- 
nounce to the industry at a later date. 


W.P.R.A. Changes Plans 
For Annual Meeting 


Plans for the 30th annual meeting 
of the Western Petroleum Refiners 
Association have been changed entirely, 
according to announcement of J. C. 
Day, secretary-manager of the associ- 
ation. Instead of a three-day session in 
New Orleans, Louisiana, the latter part 
of March as originally planned, there 
will be held, at some central point such 
as St. Louis, Kansas City, or Tulsa, a 
one-day, strictly business session. This 
meeting will probably be held the lat- 
ter part of March. 








Decision regarding the annual meet- 
ing was reached by the board of direc- 
tors of the association only after care- 
ful consideration, and is felt to be in 
keeping with sacrifices that organiza- 
tions, as well as individuals, should 
make in these days of wartime’s stress. 

Efforts are being exerted by officials 
of the association to have an outstand- 
ing government official from Washing- 
ton discuss with the refiners the impor- 
tance of their industry in the nation’s 
wartime economy. No other speakers 
or papers are contemplated. 





New Tulsa Nomad 
Officers 


The Tulsa Chapter of Nomads at a 
recent meeting elected as its president 
C. O. Willson, The Oil and Gas Jour- 
nal. Paul E. Fitzgerald, Dowell Incor- 
porated, was elected vice-president; H. 
M. Cosgrove, Purchasing Agents As- 
sociation, secretary-treasurer (re- 
elected); and W. G. Green, Engineer- 
ing Laboratories, Inc., and Fred E. 
Cooper, Fred E. Cooper Company, na- 


tional regents. 
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FOR THE DEFENSE OF DEMOCRACY 
THE BEST 1S NONE 100 GOOD 
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FRANCE PACKING 


Disting, 
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Imitated but never duplicated, the France 
ring is manufactured in three sections. The 
contacting faces form the lines of an equi- 
lateral triangle. As the ring is expanded or 
contracted, the sections must move in or 
out radially equal distances from the cen- 
ter of the rod to which the ring is fitted. 


This fundamental mechanical principle ac- 
counts for the efficiency, trouble-free per- 
formance and extra-long life of France 
Metal Packing. 


After years of service, when the rings have 
become worn to such an extent that the 
sections nearly butt together, further years 
of additional service can be obtained by 
cutting off the narrow points of the three 
sections where they form a part of the 
inner circumference of the ring. The spring 
then requires adjustment so that the sec- 
tions are held to the rod with a slight 
tension. 


For installation in engines, pumps and 
compressors—under all conditions of serv- 
ice, France Full-floating Metal Packing 
means true economy in the 
long run. 


Permit France Engineers 
to analyze your packing 
requirements. 


Write for Catalog M-3 


x 


THE FRANCE PACKING COMPANY 
Tacony Philadelphia Penna. 


Mid-Continent Representative: 
MR. J. M. me 3725 W. Seventh St. 
FORT WORTH, TEXAS 


Sold on 
opproval 
Satisfaction 
Gvuoranteed 





Original 


x ¥ gi | 
FRANCE 
aR A 4 


METAL PACKING 
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Look for the ARMSTRCNG BROS , Arm and Hammer 















Not only the type Tongs you 
want in the size and design you 
prefer — but the quality that dis- 


tinguishes an “ARMSTRONG 
BROS.” PIPE TOOL. 
Chain Tongs with handles forged from high 


carbon steel, 
' 


Drop Forged jaws with milled teeth, 
irdened, tempered and tested for wearing qualities 
large Hardened Steel Bolts, 

proot-tested Chains, and the 


Sign that gives far more 


, 
Alloy Steel Shackles, 

ARMSTRONG De- 
bearing of jaws on bar. 


All-Steel Pipe Wrench. 


pipe wrench has 


This patented all-steel 
10 improved features includ- 


ing elimination of cumbersome housing. Heavy 
forged-in lugs reinforced by reversed nut to take 
up side strain. Replaceable tool steel jaws. Per- 

fect balance in all sizes. Try one and you will 





be satished with no other. 





i 






| 
Armstrong Bros. Tool Co. 
“The Tool Holder People’ 
331 N. Francisco Ave., Chicago, U.S.A. 
Eastern Warehouse and Sales 
199 Lafayette Street New York 


een 
Here's help in 





may be facing... 








Are you keeping your 
valuable skilled work- 
ers unhampered by in- 
fections... giving them 
“production insurance”? 
Most effective in pro- 





LY 


tecting workers from infection is Bullard 
Unit Plan first aid. Ask for free pamphlet. 


And what wartime emergency first aid 
protection does your plant need? A new 
Bullard folder outlines this, too. 1B-2 


manana Ane ft ke eo me ae Rome 
Please send me Bulletin describing Bul- 
lard Unit Plan First Aid [_}; Bulletin of 
Requirements for Ciwilien Defense [j. 
E.D. BULLARD COMPANY Scorything 
275 Eighth St., San Francisco 
in Safety 
NAME _ Sere es bee 
COMPANY ____ 
ADDRESS ____— 
= 











Sos ———«£ 





NATIONWIDE SALES AND STOCKS | 
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TWO BIG JOBS you | 


| 





Gautier Moved Up by 
Maintenance Engineering 


C. W. Gautier has 
been elected secre- 
tary-treasurer of 
Maintenance Engi- 
neering Corpora- 
tion, Houston, 
Texas, and placed 
on the Board of Di- 
rectors of the com- 
pany, effective Feb- 
ruary 1. His election 
follows the death 
January 14 of L. J. 
Burda, whose position he has filled 
through the latter’s extended illness. 
Gautier joined the Maintenance Engi- 
neering staff 14 years ago. 





C. W. GAUTIER 





F. D. Carroll Made District 
Sales Manager 


The Youngstown Sheet and Tube 
Company has announced the appoint- 
ment of F. D. Carroll as district sales 





F. D. CARROLL 


manager of the Dallas territory with 
headquarters at 610 Continental Build- 
ing, Dallas, Texas. He has been assistant 
sales manager for the last 20 years and 
succeeds C. E. Hutchinson, who died 
January 10. 





Paul Barnhart Joins Frank 
and George Frankel 


Paul F. Barnhart has resigned as pe- 
troleum engineer with the Barnsdall Oil 
Company to join the staff of the inde- 
pendent oil operating firm of Frank and 
George Frankel, Houston, Texas. He 
will serve as engineer for the company’s 
production in the Tinsley field, Missis- 
sippi, Magnolia and Midway fields, Ar- 
kansas, Conroe and East Texas, Sulphur 
Bluff, Amelia, Heyser, and Manvel 
fields, Texas. 
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Barnhart attended Texas A. and M. 
College and the University of Okla- 
homa, receiving a B.S. degree in petro- 
leum engineering from the latter in 
1937. He was employed by the Public 
Service Corporation of Mississippi in 
1931-32, 
struction, 
gas pipe-line and distribution systems. 
Roughnecked in East Texas field the 
summer of 1934, and was employed by 
Barnsdall Oil Company as roustabout 
July, 1936, in the Oklahoma City field. 
He worked in the production depart- 


assisting in surveying, con- 


and maintenance work of 





PAUL F. BARNHART 


ment until transferred to the Gulf 
Coast and South Texas district October, 
1937, as district engineer and assistant 
production superintendent. During the 
last 4 years he has assisted the Barnsdall 
Oil Company in supervising the drilling 
and completion of more than 90 wells 
in some 18 fields of the Gulf Coast and 
South Texas, as well as assisting in the 
handling of production problems of 
some 200 wells in that area. 





East Texas A.I.M.E. Meets 


The February meeting of the East 
Texas Section of the American Insti- 
tute of Mining and Metallurgical En- 
gineers was held in Shreveport, Louisi- 
ana, at the Washington-Youree Hotel, 
February 11. A dinner honoring the 
Louisiana Petroleum Engineers was 
given at 8:00 p. m. At 9:00 p. m., a 
paper, ‘Practical Aspects of High- 
Pressure Gas Well Control,” was pre- 
sented by C. N. Schwarz, Maintenance 
Engineering Corporation, Houston, 
Texas. At 10:00 p.m., a paper, ““Me- 
chanical Equipment for Protecting 
High-Pressure Wells Against Sabotage 
and Bombing,” was given by John O. 
Farmer, Otis Pressure Control, 
Dallas, Texas. 


Inc., 




















New Officers Houston 
Nomads 


R. L. Dudiey, Gulf Publishing Com- 
pany, was elected president of the 
Houston Chapter of Nomads at a re- 
cent meeting of that organization. 
Other officers elected were Gordon 
Richmond, Hughes Tool Company, 
vice-president; H. J. Craig, Baash-Ross 
Tool Company, secretary-treasurer; O. 
W. Morgan, Byron Jackson Company, 
assistant secretary-treasurer; W. J. 
Nutto, Reed Roller Bit Company, 
sergeant-at-arms; Carl Vogt, Shaffer 
Tool Company, assistant sergeant-at- 
arms, and C. E. Whitney, Baker Oil 


Tools, Inc., national regent. 





Death Calls J. D. Collett 


J. D. Collett of O’Keefe and Collett 
Corporation, Fort Worth, Texas, but 
in retirement the last three years due to 
ill health, passed away January 22. He 
was 72 years of age and was one of the 
pioneer Texas operators. 

Collett served five terms as president 





J.D. COLLETT 


of the Texas Mid-Continent Oil and 
Gas Association and headed the general 
association an equal number of times. 
He was a director of the American Pe- 
troleum Institute, and in 1933 served 
as general chairman of District 4 of 
the regional planning and codrdinating 
committee under the National Recovery 
Act. 

He entered the oil business at Spindle- 
top in 1901, later going to Fort Worth 
to establish an insurance firm. He re- 
entered the industry as an independent 
operator at Ranger, and subsequently 
participated in the development of 
Wichita County and the West Texas 
area. 

He is survived by his widow and a 
son, J. Daviss Collett, of Houston. 
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COMPAN Y 
“OIL WELL EQUIPMENT” SINCE 1906 


TEXAS AT MILBY e HOUSTON, TEXAS ¢ TELEPHONE C-2288 


CHRISTMAS TREES 
COUNTER HYDROSTATIC GAS LIFTS 
SCREENS 
PACKERS e SET SHOES 


SEE McEVOY’S 
20 PAGE SECTION 
IN YOUR 
COMPOSITE CATALOG 











@ @ Renew Your Subscription @ @ 

















SUBSCRIPTION 
ORDER FORM 


THE PETROLEUM 
ENGINEER, 
Box 1589, Dallas, ‘Texas. 


(Enter) (Renew) my subscrip- 
tion for 


i year $2.00 [_] 2 years $3.00 ] 


Name_ 
Company. 
sala somniiaiens @ Seventy-five years of special- 
ization has developed gauges 
a that have the highest possible 
Position. degree of accuracy and the 
Stamina to maintain that accu- 
racy in the grind of daily service. 
Home Address Typical of the broad Marsh 
(or) line is the “‘Mastergauge”’ illus- 
trated above—a gauge that has 
been tried and found not want- 
O ffice Address. ing in thousands of applications. 
JAS. P. MARSH CORPORATION 
° 2097 Southport Ave., Chicago, !ll. 
City__ —— 
State ssieendipintanittenadaiaeaniainiae 
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Depleted Sands Serve as Safe, 


Economical Oil Storage 









X$ Practice has proved successful in eastern fields where tried, 


resulting in increased final recovery 


hy IF R Conia 


District Field Manager, Equity Oil and Gas Company 


HE accumulation of crude oil in 

storage tanks has long been con- 
sidered by the layman as factual evi- 
dence of our petroleum superiority—a 
stabilizer between supply and demand, 
and a basic asset in any emergency. Oil 
operators, however, view the picture in 
a different light. They know from expe- 
rience that oil in storage is a conspic- 
uous target for taxes and restrictions, 
that unless guarded against, losses by 
evaporation will occur, and precautions 
must be taken against fire and ex- 
plosion. Added to this now is the pos- 
sibility of sabotage, and a lack of mate- 
rials vital to storage equipment. Opera- 
tors know also that when the need 
arises the storehouses of various other 
industrial materials can be moved to 
isolated areas, and scattered out; where- 
as, oil-storage tanks must be grouped; 
they can neither be isolated nor ade- 
quately protected. Because of these and 
similar facts, many prominent oil oper- 
ators are giving considerable study to 
the possibilities of underground storage, 
or the creating of oil reservoirs in de- 
pleted sands. 


Natural gas has been returned to 
depleted sands in fields near Pittsburgh, 
Pennsylvania, and Louisville, Kentucky, 
and later recovered successfully. In va- 
rious stripper oil districts, especially in 
southeastern Ohio, it has long been a 
practice to introduce into depleted 
wells fresh crude oil in quantities rang- 
ing from 50 to 1000 bbl., for the pur- 
pose of cutting paraffin and sludge. In 
many such wells the oil was forced into 
the sand by air-pressure, and left dor- 
mant for a period of 90 days and 
longer. When these wells were re-opened 
and pumped vigorously the measured 
quantity of injected oil was taken out, 
plus a higher than normal drainage 
from the oil sand. The increase in nor- 
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mal drainage was undoubtedly due to 
the solvent effect of the injected oil 
upon any deposit of paraffin and sludge 
on the face of the sand. Calculations 
were based on previous sand-core tests, 
showing an average oil content of 200 
bbl. per acre-foot of sand. Previous 
pumping records in these fields showed 
an oil recovery of 180 bbl. per acre-foot, 
so it could be estimated fairly accurate- 
ly that the injected oil was entirely re- 
covered. As such tests have been scat- 
tered over wide areas, and made in 
sands of various textures, there is ample 
reason to believe that larger quantities 
of oil can be injected and recovered at 
will by modern recovery methods. 

It is sheer folly to assume that all 
depleted sands could be made into oil 
reservoirs. Many become completely 
saturated with connate water and vari- 
ous mineral oxides, once the natural 
supply of oil has been removed. Other 
sands are badly broken or faulted, con- 
tain pockets, or have vertical channels, 
permitting drainage into shales under- 
neath. In most districts, even where all 
these detriments exist, there are other 
sands that from careful observance while 
pumping have been found uniform in 
texture, and channeled so as to permit 
free drainage to several wells in a given 
area. It is to this type of sand that the 
eastern stripper-field operator is giving 
close attention, and much interesting 
data on the possibilities of underground 
oil storage have already been recorded. 

For his experiments, the operator 
chooses a district of settled production, 
and a sand virtually depleted of oil 
(containing less than 200 bbl. per acre- 
foot). By coring, or from records of 
previous drilling, he charts 3 to 10 
wells in a restricted area (5000 ft. or 
less), where the producing sand is 


fairly uniform in thickness, color, and 
porosity. Pumpers are then given in- 
structions to compute carefully the 
output of production from each well. 
and to observe whether they build-up 
uniform “heads” of oil between pump- 
ings, also whether wells nearest the 
edges of the sand body respond with a 
gradual increase of production when 
other wells near the center of the reser- 
voir sand are left dormant. After such 
observations have been made over a 
period of weeks, or even months, the 
operator has gained fairly accurate 
knowledge as to his project’s possibili- 
ties in safely retaining oil. If air or gas 
pressure is or can be used, he can inject 
small quantities of oil and compute the 
effort and expense necessary to recover 
it. These and numerous experiments 
and calculations can be made on a sand 
by the operator and his crew without 
excessive cost. 


In practically every producing dis- 
trict such areas of sand exist and are 
being investigated. Many far-sighted 
operators already have one or more such 
areas within their scope, into which will 
be injected indefinite quantities of oil 
when, and if, the need arises; or such 
reservoirs may prove useful in storing 
oil taken from other and less depend- 
able sands in the same area. Safety as- 
sured, the loss by seepage would in- 
variably be less than that by evapora- 
tion and the product would improve 
rather than deteriorate in quality. 
Aside from the advantages of under- 
ground storage, operators stress also the 
beneficial effects that the injected oil 
would have in increasing recovery in 
apparently depleted sands. There is 
ample reason to believe that this factor 
alone would repay the cost of oil in- 
jection under future oil-recovery 


methods. 
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Dr. Midgley Awarded 
Willard Gibbs Medal 


Thomas Midgley, Jr., internationally 
known for his discovery of tetraethyl 
lead, has been awarded the 1942 Willard 
Gibbs Medal of the Chicago Section of 
the American Chemical Society, one of 
the highest distinctions in chemical 
science. 

Dr. Midgley, who is vice-president 
of the Ethyl Gasoline Corporation, is 
cited for “discoveries which are out- 
standing both from the standpoint of 
pioneering in new fields and from the 
standpoint of commercial importance.” 
The development of safe refrigerants, 
and contributions to synthetic rubber 
research and to methods of extracting 
bromine from sea water are described as 
other principal achievements of Dr. 
Midgley. 





Gear Industry to 
Get Price Ceiling 


Manufacturers in the gear industry 
are requested to refrain from selling 
gears, speed reducers, and sprockets at 
prices higher than those in effect Octo- 
ber 15, 1941, Leon Henderson, admin- 
istrator, Office of Price Administration, 
has announced. 








This request was made at a meeting 
of gear manufacturers held at OPA 
offices, at which Joel Dean, price execu- 
tive of the Machinery Section, presided. 
This meeting was attended by repre- 
sentatives of concerns producing over 
80 percent of the industry’s dollar vol- 
ume. 


Among the topics of discussion at the 
meetings were aims and policies of the 
OPA and the most practical method of 
price control in this industry. 


OPA will shortly issue a formal ceil- 
ing schedule, establishing maximum 
prices for gears, speed reducers, and 
sprockets, it was stated. 





New Bucyrus-Erie 
Distributor 


The Missouri-Illinois Tractor and 
Equipment Company, Inc., 510 With- 
ers Avenue, St. Louis, Missouri, has 
been appointed distributor for Bucyrus- 
Erie ¥g-yard to 2'-yard shovels, drag- 
lines, clamshell, and lifting cranes. Their 
territory includes southwestern Illinois, 
which covers the counties of Hancock, 
Adams, Brown, Pike, Calhoun, Madison, 
Bond, St. Clair, Clinton, Washington, 
Monroe, Randolph, Perry, Jackson, 
Union, Alexander, and Pulaski. Eastern 
Missouri is also included in the new dis- 





tributor’s territory and includes that 
portion of the state east of, and includ- 
ing, the counties of Scotland, Knox, 
Shelby, Monroe, Audrain, Callaway, 
Osage, Maries, Phelps, Texas, and 
Howell. This organization is also a dis- 
tributor of Bucyrus-Erie tractor equip- 
ment. 





O. E. Dustman 
Passes Away 


O. E. Dustman, Southern California 
manager of the Ralph N. Brodie Com- 
pany, died February 
3, in Los Angeles, 
of heart attack. 
Dustman was wide- 
ly know in the pe- 
troleum and nat- 
ural gas industry, 
having headed the 
Brodie Los Angeles 
office for more than 
9 years. 

He is survived by 
his widow and two 
daughters. Inter- 
ment was made in Forest Lawn Memo- 
rial Park, Los Angeles. 





O. E. DUSTMAN 


Dustman was born and reared in 
Indiana and was 56 years old at the 
time of his death. 





LOWER PIPING UPKEEP COSTS 





Lower piping upkeep costs are mainly dependent 
upon the correct selection of valves for the services 
in which they are to be used, and the reputation 
that valve maintains for dependable service and 
low maintenance costs. 


Reed Valves are correctly designed for economy of 
operation in any service and their self cleaning, 
easy operating characteristics are not to be found 
in any other valve on the market. 


Quarter-turn operation . . . lifting and cleaning 
action of the moving disc . . . through conduit . . . 
non-rising stem . . . appropriate materials . . . com- 
bine to assure clean seats of corrosion resistant 
material, positive closure and easy, trouble-free 
operation. 


REED VALVE DIVISION 


REED ROLLER BIT COMPANY 
HOUSTON, TEXAS 


Oe ae a 
P.O. BOX 2119 
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HELP 
NATIONAL 
DEFENSE 







By 
SAVING 
Time... .Effort... Materials 
Wherever Possible 





FOR EXAMPLE: 


DE-SCALING YOUR WATER-COOLED 
EQUIPMENT SAFELY, EASILY 


Today ... producing and refining equipment must 
operate at peak capacity. Required maintenance 
must be handled EASIER and FASTER! That is 
why we say...de-scale Diesel cooling systems, 
water-cooled compressors, condensers, coolers, 
booster pumps and heat exchangers, SAFELY, 
easily with Oakite Compound No. 32. 


No dismantling of equipment required. Make up 
solution, let it “soak” or circulate, as directed, then 
neutralize and rinse. You will find Oakite Com- 
pound No. 32 speedily removes insulating lime- 
scale deposits, restores normal heat transfer, quickly 
gets units back into service. FREE 24-page manual 
gives complete money-saving story. 


Manufactured only by 


OAKITE PRODUCTS, INC., 48 Thames St., New York 
Representatives in All Principal Cities of the U.S. and Canada 


OAKITE Gq) CLEANING 


. ByLered sxop alc Me ad F-ha- We FESR dod a¥-T-| 


















Rockford 
Power Take - Off 
with O-C Clutch 


Rockford Plate Clutches and Power Take-Offs 
help maintain continuous operation economi- 
cally on a wide variety of engine-powered 
equipment. The Diesel in the pumping unit 
illustrated has a Rockford Power Take-Off and 
O-C Clutch. These rugged products provide 
notably efficient and durable power control 





Rockford at low cost. 
Spring-Loaded Rockford O-C (Over-Center) Clutches lock in or out of 
Clutch engagement; the Spring-Loaded type works like an auto- 


mobile clutch. Both are available in Rockford Power 
Take-Offs which fit standard S.A.E. flywheel housings. 
Look for Rockford Clutches and Power Take-Offs when 
buying any engine-powered equipment. 
on request. 


Rockford Drilling Machine Division 80rg-Warner 
1303 Eighteenth Ave., Rockford, Illinois, U. S. A. Corporation 


Information 





Over-Center, Spring-Loaded and Pullmore Clutches 
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‘Book ‘Keviews 


Simple Blue Print Reading With Special Reference to 
Welding, (Second Edition), published by The Lincoln Elec- 
tric Company, Cleveland, Ohio. 146 pp. Price $.50. 

A concisely written book in simple, practical language 
for easy understanding. It is intended that welders, mechan- 








ics, and others will be enabled, by a few hours’ spare time 


study, to learn print reading that otherwise might take 
many months. 
The book contains more than 50 drawings revised in this 


new edition. They are designed to aid and instruct anyone 


who must read blue prints, although the book has been pri- 
marily published for those in the welding field. In addition 
the book contains 8 new drawings. 

Students obtain a clear understanding of symbols used in 
drawing various types of welded joints, including butt, 
corner, fillet, lap, etc. Illustrations in the book include prac- 
tical examples of drawings of a number of machine parts, 


| pipe connections, general construction, tanks, etc. 


General blue print reading, such as discussion of “‘show- 
case views,” perspective drawings, “line of sight,” projec- 
tion of views and the line “alphabet” is also included. 

* 
Tentative Standard Method for Analysis of Natural Gas 


_and Gasoline by Fractional Distillation, published by the 


California Natural Gasoline Association, Los Angeles. 35 pp. 
Price $2.50 (non-members), $2.00 (members). 

The tentative standard method for analysis of natural 
gas and gasoline by fractional distillation was recommended 
by the Technical Committee of the California Natural Gaso- 
line Association May 12, 1941, and accepted by the Execu- 
tive Committee of the association September 11, 1941. 

A complete description and full details are given of this 
method of analysis in the book. The scope, nature, equipment, 
procedure, arrangement of material and equipment, calibra- 
tioris, calculations of properties from analysis, and safety 
hints are written in fully comprehensive language. 

The book contains numerous drawings of apparatus, graphs, 
tables for calculations, and equipment connections. 

€ 

Aeros phere . 1941, edited by Glenn D. Angle, published by 
Aircraft Publications, 370 Lexington Avenue, New York, 
New York. 870 pp. Price $9.00. 

Acrosphere . 1941 is a completely comprehensive and accu- 
rate single volume on aeronautics. It contains the latest and 
most authentic data obtainable in the field of aviation through- 
out the world. The informaticn compiled in this book will 
easily serve as a convenient reference for information on 
modern aircraft engines, statistics and information on aviation 
associations, and a buyer’s guide. 

First section of the book is devoted to the description and 
illustration of all known current types of aircraft produced 
throughout the world. In the second section dealing with air- 
craft engines may be found all the available information on 
aircraft engines produced throughout the world as well as 
that of experimental types. The statistics section makes avail- 
able all important data and statistical information relative to 
the aircraft industry. The fourth section is a world-wide air- 
craft buyer’s guide, arranged alphabetically by country, for 


' the convenience of the user. Each country has two divisions: 
the first being an alphabetical list of firms and individuals 
with address, plus the names of officers, branch offices, and their 


products; and the second division lists the firm name under 


‘each article that it is known to produce. The book also con- 


tains a geographical list of firms for the United States. 
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Roebling Company Awarded Navy 
“E" Pennant 


During ceremonies attendant upon the presentation of | 
the Navy “E” Pennant to the John A. Roebling’s Sons| 
Company, Trenton, New Jersey, on January 22, Lieutenant | 
Commander Warren A. Shaw, U.S. N. Bureau of Ordnance, | 
tossed a finger ring made from a German incendiary bomb | 
into one of the open hearth steel furnaces in the Rating | 
company’s Roebling, New Jersey, plant ‘‘...to return it to| 
the Axis powers by the fastest means of transportation | 
known!” 

The melt of steel into which the ring was thrown will be 
used by the Roebling company in the manufacture of air- 
craft control cords and cables for the armament program. 

The ring was made from an unexploded incendiary bomb 








Commander Warren A. Shaw returns to Axis Powers a piece 
of incendiary bomb 


dropped by the Germans on London. A British fire warden | 
fashioned two rings from the magnesium bomb case. One | 


was recently brought to President Roosevelt by William 
Hickey, British press representative. The President placed it 


in his Hyde Park, New York, museum. Its mate was worn | 


for some time by the fire warden, who asserted it had 
brought him a great deal of good luck. He then presented 
it to the British War Relief Society in New York, who in 


turn presented it to Commander Shaw, “to be sent back | 


where it came from.” 

Later that evening Commander Shaw presented the U. S. 
Navy Bureau of Ordnance Flag and the Navy “E” Pennant, 
highest service award of the Navy, to William A. Anderson, 
president of the John A. Roebling’s Sons Company, and 


Navy “E” buttons to Roebling employees. Stating that the | 


Roebling company has distinguished itself in the production 


of vital Naval ordnance materials ‘above and beyond the | 


call of duty,” Commander Shaw said, “Fly this flag and 
this pennant proudly beneath our national ensign, for all 
the world to see that you and your fellow workers are giv- 


| 


ing of your best—and that best is good enough—for the | 


preservation of freedom as a way of life in this world, and 
for the preservation of this nation as it was founded by our 
forefathers, under God, Free!” 





Transferred to St. Louis 


Manning, Maxwell and Moore, Inc., Bridgeport, Connecti- 
cut, announces that Walter Williams, formerly in the Chicago 


forces of the country. 
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> a ; ‘ | 
territory, has been assigned to the St. Louis territory, for- | 
merly covered by Harold Moore who has joined the armed | 



































We don't believe the 
well exists that won't 








go along more smoothly 
and profitably when 
equipped with Model D 
JENSEN Pumping Unit. 













We Know This About ANY OIL WELL 


Any well you care to name is likely to be more profitable and 
satisfactory when pumped with a JENSEN UNIT. We like nothing 
better than to have that statement challenged. Pumping equip- 







ment has been our business and production men our customers 





for 23 years. 





If you are looking earnestly for a way to cut your costs and 





improve your production, our experience is yours to command. 








See your JENSEN dealer or write-wire-phone us at Coffeyville. 


JENSEN BROTHERS 


MANUFACTURING COMPANY 
. +++ + Coffeyville, Kansas, U.S. A. 


EXPORT OFFICE: 50 CHURCH STREET, NEW YORK CITY 



















—AN ESSENTIAL 


Speaking of essentials— 
good carburetion is vital- 
ly necessary for continu- 
ous dependable engine 
performance. Building 
good carburetion equip- 
ment is our business. 

Essentially, internal 
combustion engines pro- 
vide the most valuable 
source of power—the kind of power that will win a mechanized war. 
Drilling wells, pumping the crude, refining and transporting the finished 
product—high test gasoline utilized in a thousand defense needs. 

Maximum engine performance depends upon the accurate control 
and proportioning of gas-air mixtures. This is the principal function of 
ENSIGN Fuel Regulators and Gas Carburetors. 

Constant research and testing results in the development and appli- 
cation of new and improved principles—those features you enjoy in 
today's carburetion. 


STC 


“CARBURETOR CO., LTD. 


HUNTINGTON PARK, CALIF. - DALLAS, TEXAS - CHICAGO, ILL. 
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TRADE LITERATURE 


What to Write For 


c PDB BPP PPP PPP PPL PP LPP PP PPP ——-) 


B anp W, INc., 3545 Cedar Avenue, Long Beach, Cali- 
fornia, and 1105 Commerce Building, Houston, Texas, will 
send without obligation on request their Bulletin No. 102 
covering the uses of their wall-cleaning guides. 


~ 


> 











THe Lane-Wetts Company has released two bulletins, 
just off the press, on its Electrolog and Quinta-Seal Packer 
and Liner Hanger. In the Electrolog bulletin, revised and 
brought up-to-date, is a discussion on new services the com- 
pany now makes available to the oil industry. It also contains 
an interesting comparison of electrolog and radioactivity log 
curves in cased and uncased hole and an explanation of the 
temperature survey service with pertinent data on the com- 
parative weights of electrolog cable in drilling mud. Copies 
of the bulletins may be had from any branch of the com- 
pany or from the general office, 5610 South Soto Street, Los 
Angeles, California. 

<> 

Two New “Omwe.v” bulletins have been released. Bulletin 
P2-1241 is on the No. 612-P (6 by 12) power slush pump 
and Bulletin U5-142 concerns the TC-23 and TC-33 twin 
crank pumping units. The latter pumping units are new addi- 
tions to the “Oilwell” line with provision for increasing the 
maximum stroke from 54 to 641% in. Copies of the bulletins 
may be obtained from branch offices or from the executive 
office on request. Address Oil Well Supply Company, Dallas, 
Texas. 

> 

Reep Rotter Bir Company, P. O. Box 2119, Houston, 
Texas, will send its Bulletin K-1141 describing the Reed “Kor- 
King” Core Drills to any interested reader. Three core drills 
are described in the bulletin, the standard inside vent type, 
outside vent type, and the drop ball type. Also described are 
two drills recommended for hard and soft formations. The 
bulletin also describes the advantages and efficiency in opera- 
tions from use of the drills. 

<> 

Tuse-Turns, INc., will send their engineering data book 
and catalog on request to interested readers without obliga- 
tion. The publication is on the use and advantages of Tube- 
Turn welding fittings. Address Tube-Turns, Inc., Louisville, 
Kentucky. 

— <> — 

THE FRaNce PackInc Company, Tacony, Philadelphia, 
Pennsylvania, asks readers to write for its Catalog M-3, descrip- 
tive literature on the use of the original France Metal Packing 
for installation in engines, pumps, and compressors under all 
conditions of service. 

<— — 

CaTaLoG 34-A, released by Penberthy Injector Company, 
Detroit, Michigan, contains a complete description of the 
Penberthy reflex gauges that conform with A.P.I.-A.S.M.E. 
requirements. The gauges are made in various lengths, for 
various liquids, and are recommended for pressures up to 
3000 Ib. at 100°F. and 1000 Ib. at 1000°F. This catalog will 
be sent on request. 

> 

“CoL_MONOyY” hard-surfacing alloys and overlay metals 
are explained in a catalog issued by the Wall-Colmonoy Cor- 
poration, Sixth Floor, Buhl Building, Detroit, Michigan. Engi- 
neers of the corporation will gladly discuss the proper appli- 
cation of Colmonoy for the individual’s requirements. 
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THE ILLUSTRATED CATALOG prepared by John N. Martin, 
Manufacturer, 11 West Brady Street, Tulsa, Oklahoma, de- 
scribes fully the Martin plunger and Martin resilient rubber 
and fabric packing rings. Your copy will be sent on request. 

sasnapacenililRinnincainci 

EMCO Typr,38 Oririce METER is completely described in 
Bulletin 1050, issued by the Pittsburgh Equitable Meter Com- 
pany, Merco Nordstrom Valve Company, Pittsburgh, Penn- 
sylvania. A copy of the bulletin will be sent to interested 
readers on request. 

<S>— — 

JoHNs-MANVILLE, 22 East 40th Street, New York, New 
York, will release on request Brochure F M-10A. This brochure 
contains a description of the Johns-Manville 420 rotary brake 
lining. 

<> 

THE REPUBLIC STEEL CorPoraTION, Cleveland, Ohio, will 
send without obligation its fully illustrated 44-page book, 
‘The Pipe of Progress,” on request. The firm urges readers to 
get a copy of this book now for their files. 

- <> - 

READERS MAY RECEIVE without cost or obligation the illus- 
trated bulletin of the Durametallic Corporation on the Dura 
Pressure Unit, designed to meet the need for a complete, com- 
pact, ready-to-connect unit for supplying lubricating oil at a 
uniform pressure. Write Durametallic Corporation, Kalama- 
zoo, Michigan. 

- — <> 

INTERNATIONAL HARVESTER’S part in arming the United 
States is described in the illustrated booklet, ‘““The Strong 
Shall Be Free!”. Readers may obtain copies of the book by 
addressing International Harvester Company, Inc., 180 North 
Michigan Avenue, Chicago, Illinois. 

scala stip 


D. W. HAERING AND CoMPANy, INc., 205 West Wacker 
Drive, Chicago, Illinois, will send information on water treat- 
ment on request. The catalogs and booklets include “Organic 
Methods of Scale and Corrosion Control,” “Cooling Waters,” 
H-O-H Lighthouse Reprints,” and ‘The Solution of Your 
Proportioning Problem.” Ten other booklets will be sent free 
covering power plants, refrigeration plants, petroleum indus- 
try, process industries, public building, and transportation 
industries. 

- - <> — 

COMPLETE DATA on molybdenum steels will be sent on 
request by Climax Mo-lyb-den-um Company, 500 Fifth 
Avenue, New York, New York, in the technical book, ‘“Molyb- 
denum in Steel.” 

> 

THE FoxsBoro Company, 130 Neponset Avenue, Foxboro, 
Massachusetts, will send without obligation complete data on 
the maintenance saving possibilities of Foxboro instrumenta- 
tion for plants. Ask for Bulletin 200-5 ‘Foxboro Flow Re- 
corders.”” Other information is available on Foxboro instru- 
ments, controllers, recorders, or pneumatic transmitters for 
temperature, flow, or pressure. 

CoMPLETE DETAILS on the easily installed and completely 
self contained Quill Bearing, manufactured by Bantam Bear- 
ings Corporation, South Bend, Indiana, are available on 
request. 

———-{ $$ — 

Tue E. D. BuLLarD Company, 275 Eighth Street, San 
Francisco, California, will send their free folders describing 
Bullard’s Unit Plan First Aid and Bulletin of Requirements 


for Civilian Defense. 
———__<>- ee 
A FREE 24-PAGE MANUAL, sent on request, gives the com- 
plete money-saving story of the use of Oakite Cleaning Com- 
pound No. 32 manufactured by Oakite Products, Inc., 48 


Thames Street, New York, New York. 
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THE BRowN INSTRUMENT COMPANY, Wayne and Roberts 
Avenues, Philadelphia, Pennsylvania, has published a new 
calendar for 1942 that portrays the varied problems encoun- 
tered in modern industrial processes by a series of original car- 
toons by Bill Eddy. The drawings have been reproduced in four 
colors to keep them as similar to the originals as possible. In 
addition to the cartoons are photographs and descriptions of 
the industrial instruments and control device manufactured 
by the company. The company will be glad to send one of 
these calendars to any reader who requests it. Ask for Cal- 
endar No. G-45. 
<> 

COMPLETE DATA cn National’s 21 types of tubes will be 
sent to the reader on request without cost or obligation, also 
information on National’s complete tube service. Address 
National Tube Company, Pittsburgh, Pennsylvania. 
<> 


THE NEW WHEELCO THERMOCOUPLE Data Book AND 
CATALOG contains valuable information such as temperature 
conversion tables, pipe and wire sizes, wire resistances, milli- 
volt tables, decimal equivalents, etc. Write to Wheelco In- 
struments Company, Wheelco Building, Chicago, Illinois, for 
a copy of this free bulletin No. $2-3. 

asnesdilliialeistes 

THE WAGNER ELEcTRIC CorPoraTION recently published 
a new 34-page bulletin on single-phase, direct-current, and 
small polyphase motors manufactured by the company. The 
bulletin contains detailed descriptions of the construction of 
repulsion-start-induction motors, repulsion-induction mo- 
tors, capacitor-start motors, split-phase motors, direct-cur- 
rent motors, small polyphase motors, fan motors, and explo- 
sion-proof motors. The bulletin is available for distribution 
to those interested. Address Wagner Electric Corporation, 
6408 Plymouth Avenue, St. Louis, Missouri, and ask for 
Bulletin MU-183. 

<> 


“DRESSER INDUSTRIES IN NATIONAL DEFENSE AND CIvIL- 
IAN SERVICE” is the title of a new Dresser brochure that partly 
by word, but chiefly by pictures, tells the story of how 
Dresser industries are geared to the needs of all-out national 
defense and how the industries are playing their part in civilian 
welfare by supplying products essential to the maintenance 
of vital services, such as oil, gas, water, etc. Copies of the 
Dresser brochure will be sent to all interested persons on re- 
quest. Address Dresser Manufacturing Company, Bradford, 
Pennsylvania. 

<> 

THE WoRTHINGTON PuMpP AND MACHINERY CoRPORA- 
TION with general offices at Harrison, New Jersey, now offers 
three bulletins on its products. Bulletin W-114-B50 contains 
a description and illustrations of the Worthington horizontal 
simplex steam pumps for high-pressure hydraulic service. Bul- 
letin W-350-B4A is a descriptive bulletin of the high-nickel 
high-chromium molybdenum low-carbon alloy steel, contain- 
ing less than 50 percent iron, developed by Worthington and 
known as “Worthite.” Bulletin W-411-B31 describes the 
Worthington horizontal duplex power pumps for oil-field and 
general service. 

- <> — 

A 24-PAGE MANUAL gives the story of the use of Oakite 
Cleaning Compound No. 32 manufactured by Oakite Prod- 
ucts, Inc., 48 Thames Street, New York. 

- <> 

Air REDUCTION SALES Company, 60 East 42nd Street, 
New York, New York, has released a new book on welding. 
Complete data is given on welding processes, individual weld 
characteristics of all commonly used metals, selection of weld- 
ing procedures, and how to estimate welding costs. Single 
copies of this 55-page Airco bulletin are available on request 
on business letterhead. 
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PATTERSON 
BALLAGH 


PROTECTORS 





The Original 


Protection for all strings 


Your casing, drill pipe, tubing and sucker rods can 
be fully protected with Patterson-Ballagh Protectors. 
We offer a complete service in the supply and instal- 
lation of these Products. 


LIP PROTECTORS 


Rugged, streamlined lips 
are an integral part of 
Patterson-Ballagh Drill 
Pipe & Casing Protectors. 
Lips add tighter grip; pre- 
vent “ringing”. 





Note how mud swirls on rub- 
ber instead of in corner on 


casing. 


SUCKER ROD PROTECTORS 
Made in two types—Rod and Coupling. The 
Rod type is slideably mounted. The Coupling 
type grips around the coupling, as illustrated 
at the right. See Composite Catalog. 


PATTERSON-BALLAGH 


Los Angeles 








Z 
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TUBING 
PROTECTORS 


Special plastic com- 
pound is used in 
producing these Pro- 
tectors for tubing. 
Cushion vibration 
of tubing. Prevent 
rapid wear at the 
upset and on collars. 
Place them wherever 
abrasion occurs. 


Corporation 
Houston New York City 











For a Fresh Star? 
STOP ata HOTEL 





be le 
More than 5000 hotels on the continent and 
in nearby territories, representing the seventt 


largest industry. allied for service and orogres: 


UNIFORM PRESSURE 


for 












Circulating 
Lubricating 
Oil 
through 
Lantern 
Glands 
and 
Double 
Dura Seals 
in 
STUFFING 
BOXES 


T 


Designed to meet the need for a complete, compact, ready- 
to-connect unit for supplying lubricating oil at a uniform 
pressure. New type pressure regulator adjustable from 
zero to 1000 lbs. Complete with cooling coil and filter. 
Sizes to serve 1 to 8 stuffing boxes. 


WRITE TODAY FOR ILLUSTRATED BULLETIN 
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Los Angeles Nomads Elect 1942 Officers 


At the annual meeting of the Los Angeles Chapter of 
Nomads held in Los Angeles, California, the following officers 
were elected for the year 1942: W. F. Bettis, M. O. Johnston 
Oil Field Service Company, president; Earl M. Rees, Oil Well 
Manufacturing Company, vice-president; R. J. Eiche, secre- 
tary; Elmer Smith, Lane-Wells Company, treasurer; Roland 
E. Smith, Grant Oil Tool Company, sergeant at-arms; J. C. 
Ballagh, Patterson-Ballagh Corp., assistant secretary; D. B. 
Waite, Pacific Pump Works, assistant treasurer, and Tom 
Murphy, Martin-Decker Corp., assistant sergeant-at-arms. 

After the dinner an address was given by Wilson Cross, 
chief air warden of Beverly Hills. 

The second honorary membership to be bestowed by the 
Los Angeles Chapter of Nomads was presented to R. E. Haven- 
strite whose operations in Alaska are temporarily shut down. 
The presentation was made by “Frosty” Martin. 

Among a large number of foreign guests were J. M. Sul- 
livan and H. W. Fritzie of the California Arabian Standard Oil 
Company; A. F. Driskill of Iraq Petroleum Company; H. J. 
Buddenhagen of the Caribbean Petroleum Company; W. B. 
Liles of the National Development Company, Manila, Philip- 
pine Islands; D. B. McAfee of Mechanical Supplies, Inc., of 
Manila, and Edgar R. Ridgeway of the Netherlands Pacific 
Petroleum, Sumatra. 

It has been decided that the 
Third Annual Inaugural Ball will 
be held February 20 at the Pa- 
cific Coast Club, Long Beach. The 
Annual Ball Committee consists 
of Elmer R. Smith, Lane-Wells 
Company; George Anderson, 
i Baker Oil Tools, Inc.; Lew Bron- 
/zan, Baash-Ross Tool Company; 
Ralph Clemons, Mission Manu- 
facturing Company; Tom Mur- 
phy, Martin-Decker Corporation; 
Tom Martin with E. J. Eiche; 
Roland Smith, Grant Oil Tool 
W. F. BETTIS Company. 


erg 





ree: 





EARL M. REES R. J. EICHE 





ELMER R. SMITH J. C. BALLAGH 
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MEETINGS 








California Natural Gasoline Association, Monthly Meeting—March 5, 
Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles, California. 


Liquefied Petroleum Gas Association, Annual Convention—February 23, 
24, and 25, Kansas City, Missouri. 


American Petroleum Institute, Division of Production, Southwestern Dis- 
trict, Spring Meeting—February 26 and 27, Adolphus Hotel, Dallas, Texas. 


North Texas Oil and Gas Association—February 28, Wichita Falls, 
Texas. 


American Society for Testing Materials, Committee Week and Spring 
Meeting—March 2, 3, 4, and 5, Cleveland, Ohio. 


Indiana Independent Petroleum Association, Spring Convention and Re- 
finers' and Suppliers’ Exhibit—March 3, 4, and 5, Hotel Severin, Indian- 
apolis, Indiana. 


American Petroleum Institute, Division of Production, Pacific Coast Dis- 
trict, Spring Meeting—March 10, Biltmore Hotel, Los Angeles, California. 


Wisconsin Petroleum Association, Annual Convention and Equipment 
Show—March 18, 19, and 20, Schroeder Hotel, Milwaukee, Wisconsin. 


American Society of Mechanical Engineers, Spring Meeting—March 23, 
24, and 25, Houston, Texas. 


American Petroleum Institute, Division of Production, Mid-Continent 
District, Spring Meeting—March 26 and 27, Mayo Hotel, Tulsa, Oklahoma. 


American Petroleum Institute, Division of Production, Eastern District, 
Spring Meeting—April 9 and 10, William Penn Hotel, Pittsburgh, Pennsyl- 
vania. 


American Institute of Mining and Metallurgical Engineers—April 15 
16, and 17, Cincinnati, Ohio. 


‘ 


National Petroleum Association, Thirty-ninth Semi-Annual Meeting— 
April 16 and 17, Hotel Cleveland, Cleveland, Ohio. 


Southwestern Gas Measurement Short Course—April 21, 22, and 23, 
University of Oklahoma, Norman, Oklahoma. 


American Association of Petroleum Geologists, Twenty-seventh Annual 
Meeting—April 21, 22, 23, and 24, Cosmopolitan Hotel, Denver, Colorado. 


Petroleum Industry Electrical Association—April 22, 23, and 24, Shreve- 
port, Louisiana. 


The American Association of Petroleum Geologists, The Society of Eco- 
nomic Paleontologists and Mineralogists, The Society of Exploration Geo- 
physicists, and The Rocky Mountain Association of Petroleum Geologists, 
joint Annual Convention—April 22, 23, and 24, Cosmopolitan Hotel, 
Denver, Colorado. 





American Gas Association, Natural Gas Section, Annual Convention— 
May 4, 5, 6, and 7, New Orleans, Louisiana. 


American Institute of Chemical Engineers—May 11, 12, and 13, Boston, 
Massachusetts. 


Natural Gasoline Association of America—May 13, 14, and 15, Mayo 
Hotel, Tulsa, Oklahoma. 


American Petroleum Institute, 12th Mid-Year Meeting—May 25, 26, 27, 
28, and 29, Oklahoma City, Oklahoma. (Cancelled) 


American Society of Mechanical Engineers, Semi-Annual Meeting— 
June 8, 9, 10, and 11, Cleveland, Ohio. 


American Society for Testing Materials—June 22, 23, 24, 25, and 26, 
Chalfonte-Haddon Hall, Atlantic City, New Jersey. 


American Society of Mechanical Engineers, Fall Meeting—October 12, 
13, and 14, Rochester, New York. 


Illinois Mineral Industries Conference—October 30 and 31, Urbana, 
Illinois. 


American Petroleum Institute, Annual Meeting—November 9, 10, 11, 
12, and 13, Chicago, Illinois. 
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“TOLEDO” SIMPACT 
FOR 1TO2 INCH PIPE 


Self contained. Threads 1” to 2” pipe with one set 
of high-speed steel dies. No bushings. Easy, accurate 
centering. Sizes are changed quickly and accuracy is 
always maintained. Long handle gives ample lever- 
age. 

Specify a “TOLEDO” SIMPACT. Order from 
your nearest supply house. 


THE TOLEDO PIPE THREADING 
MACHINE CO. TOLEDO, OHIO 


NEW YORK OFFICE, No. 2 RECTOR ST. BLDG. 


‘TOLEDO’ 


woe 





























Having trouble 
WITH LOOSE BOLTED FASTENINGS? 


ry Elastic Stop Nuts... they are not only 

self-locking, they hold fast with a resilient 
grip that cannot be loosened by vibration, 
shock, or prolonged hard service. Samples 
for testing will be furnished without charge. 
SOLD BY LEADING SUPPLY HOUSES 


» Write for Catalog...and see 
data in Composite Catalog. 


ELASTIC STOP NUT CORPORATION 
2365 VAUXHALL ROAD @ UNION, NEW JERSEY 


SELF-LOCKING 


NUTS 


169 








A plugged nickel 
wouldn't cover the savings 
you make with misleading 
weight readings. But ac- 
curate indications can re- 
sult in more and straighter 
hole... less equipment 


wear...and lower 


costs. 


Then why not be sure of 
your savings? The Martin- 
Decker "Sealtite™ is the 
most accurate and com- 
plete instrument available 
for the practical control of 
every important drilling 
function—weight, speed, 
pressure and torque. With 
the gauges grouped 
right in front of the 
driller where they're 
easy to read, he'll be 
able to drill you a far 
more economical well! 


MAR TUCKER 


LONG BEACH, CALIFORNIA 
SAN JOAQUIN VALLEY: A. F. McQUISTON, BAKERSFIELD, CALIFORNIA 
1D OR: REED ROLLER BIT CO., HOUSTON, TEXAS 
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